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‘N THIS EDITION considerable alterations have been made. 
The Introduction of former editions has been incorporated in 
the body of the work; for the most part in the form of two sec- 
tions: one on General Anatomy, the other on Development. These 
have been entirely re-written, in order to keep pace with the ever- 
increasing activity of research in these branches of the science of 
Anatomy. Some portions of the Introduction have, however, been 
removed froin their former position and introduced in their appro- 
priate places in other parts of the work; as, for instance, the 
minute structure of the spinal cord, which has been inserted, with 
the general description of this part, in the section devoted to 
the Nervous System. : : 
~ Lhe whole of the work has undergone a careful revision; many 
egies errors, and errors in point of detail, have been corrected. 
In the section on Ostevlogy an endeqvour has been made to give 
more accurately the time for the appearance of thg¢ several centres 
of ossification of the bones; though this is a point on which 
anatomists differ, and which probably varies in different cases. 
In the section on Arthrology the movement or movements per- 
mitted in each joint have been carefully revised,eand the muscles 
by which these movements are effected have been given. In the 
section on Myology the action of each muscle, or group of 
muscles, has been carefully considered, and many alterations and 
corrections made. ‘The anomalous muscles mentioned in former 
editions have been excluded. It was thought that, interesting as 


vi jp SBBFACE. 


these anomalous conditions? + mie be to the scientific.anatumist, they 
were scarcely necessary, and were to a certain extent out of place 
in a text-book intended for the use of the student of Anatomy. 
The other parts of the work, and especially that devoted to Micro- 
scopic Anatomy, have been carefully revised, and some alterations 
in arrangement and detail have been introduced. 

The whole of the arteries, veins, and nerves in the woodcuts 
have been coloured; and it is hoped that this will give additional 
* clearness to the illustrations and enhance the value of the work. 
In the section on Osteology, the dotted lines showing the attach- 
ment of the muscles have also been coloured. These have all been 
done in one colour, and not, as is the practice in some works of 
Anatomy, in two colours, the one showing the so-called ‘ origin,’ 
and the other the ‘insertion’ of the muscle. It was felf that, as 
the origin and insertion is absolutély fixed in only a very small 
number of muscles, and that the greater number can be made to 
act from either extremity, this practice was misleading to the 
student, and caused him to attach too great importance to one 
action of a 4nuscle, which it might possess, over any other. 

The Editor is deeply indebted to mauy friends for their assist- 
ance in the preparation of this edition. Especially are his warmest 
thanks due to Mr. Ross, Demonstrator of Anatomy at St. George’s 
Hospital, not only for many valuable hints and suggestions, and for 
the time and trouble he has devoted to investigating several sub- 
jects on which there appeared to be a difference of opinion ansongst 
anatomists, but also for the assistance he has rendered in passiny 
the pages through the press. To Dr. Denépiye, Lecturer on Physio- 
logy at St. George’s Hospital,eand to Mr. B. Tl. Lowe, Lecturer on 
Physiology at tke Middlesex Hospital, his best thanks are due for 
their kindness in revising the sections on General Anatomy and 
Development respectively. 

The Editor’s pupils, Mr. Copp, Mr. Le Cronier Lancaster, and 
Mr. Barton, have also rendered him valuable assistance in the 


work. 
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152. Lachrymal Bone, outer surface : 

153. Malar Bone, outer surface . 
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160. Lower Jaw, oufer surface 
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162. Side View of the Lower Jaw, at Birth 

163. Side View of the Lower Jaw, at Puberty . 
164. Side View of the Lower Jaw, in the Adult 
165. Side View of the Lower Jaw, in Old Age . 
166. Base of Skull, inner surface . re 
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190. Plan of the Development of the Scapula . ; . ; ; . 201 
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224. Occipito-axoid and Atlo-axoid Ligaments . : . ? : . 271 
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Muscles of the Neck, anterior view — ; ; : ; ~ Quain 
Muscles of the Tongue, left side : 

Superficial Lingualis and Intrinsic Vertical Fibres of the Tongue 
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329. The Surgical Anatomy of ¢he Radial and Ulnar Arteries : : »  . 504 
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Lymphatics. 
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Nervous System. 


365. The Spinal Cord and its Membranes ; : : 

366. Transverse Section of the Spinal Cord and its Membranes : . Arnold 

367. Spinal Cord, side view. Plan of the Fissures and Columns : . Quain 
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384. Convolutions on the Inner Surface of the Cerebral Hemisphere 
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. Section of the Brain, made on a level with the Corpus Callosum 
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393. Grey Matter of the Cerebral Cortex . . : : . an 
394. Upper Surface of the Cerebellum . ; ‘ . : 

395. Under Surface ofthe Cerebellum  . : ; , ; 

396. Vertical Section of the Cerebellum Arnold 
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HE fluids of the body, which are intended for its nutrition, are the lymph, the 

chyle, and the blood. There are other fluids also which partially subserve . 
‘the same purpose, as the saliva, the gastric juice, the bile, the intestinal secretion, 
and others which are purely excrementitious, as the urine. But there is no need 
to describe the rest in this place, since they are the secretions of special organs, 
and are described, as far as is judged necessary for the purposes of this work, in 
subsequent pages. We shall here speax first of the blood and next of the lymph 
and chyle. 


THE BLOOD. 


The blood is a thickish, opaque fluid, of a bright red or scarlet colour when it 
flows from the arteries, of a dark red or purple colour when it flows from the 
veins. It is viscid, and has a somewhat clammy feeling; it is salt’to the taste, 
and has a peculiar faint odour. It has an alkaline reaction. Its specific gravity 
at 60° F. is about 1'055, and its temperature is generally about 100° F., though 
varying slightly in different parts of the body. & 

General Composition of the Blood.— When blood is drawn from the body and 
allowed to stand, it solidifies in the course of a very few minutes into a jelly-like 
mass, which has the same appearance and volume as the fluid blood, and, like, it, 
looks quite uniform. Soon, however, drops of a transparent yellowish fluid begin 
to ooze out from the surface of this mess and to collect around it. Coincidently 
with this the clot begins to contract. So that, in the cotirse of about twenty-four 
hours, the original mass of coagulated blood has become separated into two parts : 
‘a ‘cht’ or ‘coagulum,’ considérably smaller and firmer than the first-formed 
jelly-like mass, and a large quantity of yellowish fluid, the serwm, in which the clot 
floats. 

The clot.fhus formed consists of a solid, colourless material, called fibrin, and 
a large number of minute cells or corpuscles, called blood-corpuscles, which are 
entangled and enclosed in the fibrin. The fibrin is formed during the act of solidi- 
fication. In the fluid blood in the living body there are two substances, named 
fibrinogen and fibrino-plastin, which may be termed fibrin-factors. There two 
materials, when withdrawn from the body, become acted upon by a third material, 
also contained in the blood, and named a fibrin-ferment, and unite together, 
forming a solid substance, fibrin. This latter in its process of solidification en- 
closes and entangles the blood-corpuscles, and thus the clot is formed. 

We may now consider the constituents of the blood in another way. If g drop of 
blood is placed in a thin layer on a glass slide and examined under the microscope, 
it will be seen to consist of a number of minute bodies or corpuselés floating im a 
clear fluid. And, on more minute examination, it will be found that these cor- 
puscles are of two kinds. The one, greatly preponderating over the other in 
point of numbers, are termed the coloured corpuscles ; the other, fewer in number 
and less conspicuous, are termed the colourless corpuscles. From this io 
EP 
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that blood is a fluid holding a large number of corpuscles of two varieties in sus- 
pension. The fluid is named liquor sanguinis or plasma, and must not be confused 
with the serum spoken of above in connection with the coagulation of the blood. 
It is serum and something more, for it contains one at least of the elements or 
factors from which fibrin is formed. The relation of these various constituents 
of blood to each other will be easily understood by a reference to the subjoined 
plan. 


Coloured 
Corpuscles ties | cto 


— (Fibrin 
Liquor Sanguinis { 
| (Serum 

The blood-corpuscles, blood-dises, blood-globules are, as before stated, of two 
kinds: the red or coloured and the white or colourless corpuscles. The relative 
proportion of the one to the other has been variously estimated and no doubt varies 
under different circumstances. Thus venesection, by withdrawing a large propor- 
tion of the red globules, and by favouring the absorption of lymphatic fluid into 
the blood, greatly increases the relative proportion of the white corpuscles. Klein 
states that in healthy human blood there appears to be one white corpuscle for 
600-1200 red ones. The proportion of corpuscles, coloured and colourless, com- 
bined, to liquor sanguinis, is in one hundred volumes of blood about thirty-six 
volumes of the former to sixty-four of the latter. 

Coloured corpuscles wlien examined under the microscope are seen to be circu- 
lar discs, biconcave in profile, having a slight central depression, with a raised 
border (fig. 1, b). When viewed with a moderate magnifying power, this central 
depression looks darker than the edge. When ex- 
amined singly by transmitted light, their colour Fi6. 1-— Human blood-glo- 
appears to be of a faint reddish-yellow when derived >"! 


from arterial blood, and greenish yellow in venous ® : ® 

blood. It is to their aggregation that blood owes °° @: 8 

its red hue. Their size varies slightly even in the 8  ] ~ 
© 


same drop of blood, but it may be stated that their 

average diameter i about y,',;, of an inch, their © Se 

thickness about » 4}, ,, or nearly one- “quarter of their 

diameter. Besides these, especially in some an@mic a dom the x ee 
and diseased conditions, certain corpuscles are found — from the side. ¢. United in ruw- 


lewux, dd. Rendered spherical hy 
of a much smaller size? about 3 or } the size of the water. «. Tecolouriver by the 


ordinary one. These, however, ces ory. Scirde- a SO ee ee 
normal blood. The number of red corpuscles ie the ¢ 

blood is enorinous; between 4,000,000 and 5,000,000 are contained in a cubic mil- 
limetre. Power states that the red corpuscles of an aflult would present an aggregate 
surface of about 3,000 square yard Human blood-dises present no trace of a nucleus. 
They consist of a tough elastic transparent stroma, uniformly pervaded by a colouring 
matter named Hemoglobin. Hemoglobin is a proteid compound of # very complex 
constitution (Couo, Hggn, Nis4, KeS3, Oy79). It has a great affinity for oxygen, and 
when removed from the body crystallises readily under certain circmustances. It 
is readily soluble in water, and the addition of this fluid to a drop of blood speedily 
dissolves out hemoglobin from the corpuscle. 

If the web of a frog's foot is spread out and examined under the microscope, 
the blood is seen to flow in a continuous stream through the vessels, and the 
corpuscles show no tendency to adhere to each other or to the wall of the vessel. 
Doubtless the same is the case in the human body ; but when drawn and examined 
on a slide without reagents the blood-globules often collect into heaps like rouleaux 
of coins (fig. 1,¢). 

During life the red corpuscles 1 may be seen to change their shape under pres- 
sure so as to adapt themselves to some extent to the size of the vessel. They are 
also highly elastic, for they speedily recover their ghape when the pressure is 
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removed. They are soon influenced by the medium in which they are placed 
and by the specific gravity of the medium. In water they swell up, lose their 
colour, and cease to be visible, leaving the white corpuscles in the field. Solutions 
of salt or sugar, denser than the serum, give them a stellate or crenated appear- 
ance; and the usual shape may be restored by diluting the solution to the proper 
point. The same crenated outline may be produced as the first effect of the 
passage of an electric shock. A solution of salt or sugar of the same specific 
gravity as serum merely separates the blood-globules mechanically without 
changing their shape. 
The white corpuscles (fig. 2) are rather larger than the red in human blood, 
measuring from about 5,55 tO az Of an inch in diameter. When absolutely at 
rest they are rounded or 
Vic. 2. _ spheroidal, but under ordi- 
nary circumstances their form 
is very various, and they have 
the remarkable property of un- 
dergoing ‘ amceboid’’ changes 
(fig. 3). That is to say, they 
have the power of sending 
out finger-shaped or fila- 
mentous processes of their 
own substance, by which they 
move and take up granules 
from the surrounding substance. In locomotion the corpuscle pushes out a pro- 
cess of its substance—a pseudopodium, as it is called—and then shifts the rest 
of the body into it. In the same way, when any granule or particle comes in 
its way, it wraps a pseudopodium round it, and then withdrawing it, lodges the 





w. White corpuscles of human blood. d. Ned corpuscles. “High power, 


Fic. 3.-- Human colourless blood-corpuscle, showing its successive changes of outline 
within ten nuinutes when kept moist on a warm stage (Schofield). 





particle in its own substance. By means of these amaboid properties they have 
the power of wandering or emigrating from the blood-vessels, by penetrating their 
coats, and thus finding their way into the perivascular spaces. 

The white corpuscle may be taken as the type of a true animal cell. It has no 
limiting membrane, but consists of a mass of transparent albuminous substance, 
Called protoplasm, containing one or more nuclei. These nuclei become more 
perceptible on the addition of acetic acid. The protoplasm contains bright granules, 
generally of a fatty nature. ‘ 

The white corpuscles are very similar to, if hot identical with, the corpuscles 
of lymph and chyle, and they also bear a strong resemblance to the cells found in 
pus. From the fact that cells exactly like the colourless corpuscl& are being con- 
stantly furnished to the blood by the lymphatic vessels, the chyle-ducts (and even 
the liver in the foetus), and also from their varying proportions in different parts _ 
of the circulation and in different pathological conditions, the colourless corpuscles 
are often regarded —with at any rate some probability—as an earlier stage of the 
coloured blood-dises, but the evidence in favour of this cannot be*regarded as con- 
clusive. 

There can be no doubt that during embryonic life, the white corpuscles, which 
are first formed from certain cells of the mesoblast, are converted into red cor- 
puscles. Another important source of the red corpuscles is the red marrow of 
bones, in which the marrow-cells are converted into coloured blood-corpuscles by 
the loss of their nuclei, and by their protoplasm becoming tinged with yellow. It 
is probable, also, that the spleen may be a place for the formation of red corpuscles. 


This theory, which was formerly universally believed and was then discarded for 
B? 
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the hypothesis that the spleen was concerned in the destruction of the red cor- 
puscles, has lately been revived by Bizzozero. The question must still be regarded 
as sub judice. The proportion of white corpuscles appears to vary considerably in 
different parts of the circulation, being much larger in the blood of the splenic 
vein and hepatic vein than in other parts of the body, while in the splenic artery 
they are very scanty. 

The liquor sanguinis or plasma is the fluid part of the blood, and is composed 
of a permanently fluid portion, the serwm, and of fibrin-factors, which unite spon- 
taneously when out of the body, and by their union form a solid substance, fibrin. 
These two fibrin-factors are named fibrinogen and fibrino-plastin or paraglobulin. 
Fibrino-plastin 1s probably contained partly in solution in the plasma, and partly 
in the colourless corpuscles, and can be obtained by diluting the liquor sanguinis 
with ten times its volume of ice-cold water, and then transmitting through it a 
stream of carbon dioxide. Fibrinogen may be obtained in the same way as fibrino- 
plastin, but the liquor sanguinis must be still further diluted and the current of 
carbon dioxide must pass for a much longer time. When these two fibrin-factors are 
withdrawn from the body, their union to form fibrin is probably brought about by 
the agency of a third body, called a fibvin-ferment. This ferment is not supposed 
to pre-exist in the blood, but is formed after the blood is withdrawn from the body, 
by the breaking down of some of the white corpuscles. Fibrin may be obtained 
by whipping the blood, after it has been withdrawn from the body with a bundle 
of twigs, to which the fibrin, as it coagulates, adheres. Fibrin may also be 
obtained by filtering the freshly drawn blood of an animal in whom the corpuscles 
are large, care being taken to retard coagulation as long as possible. Under 
these circumstances the corpuscles are retained on the filter and the liquor san- 
guinis, passing through, coagulates and separates into fibrin, free from corpuscles, 
and serum. 

Fibrin, ‘thus obtained, is a white or buff-coloured substance, presenting a 
stringy appearance, and under the microscope exhibiting fibrillation. When 
exposed to the air for some time, it becomes hard, dry, brown, and brittle. It is a 
proteid compound, insoluble in hot or cold water, alcohol, or ether. Under the in- 
fluence of dilute hydrochloric acid it swells up, but does not dissolve ; but when 
thus swollen, it is easily dissolved by a solution of pepsin. If heated for a con- 
siderable time in a solution of dilute hydrochloric acid it gradually dissolves. 

‘ Serum is the fluid liquor sanguinis after the fibrin-factors have been separated 
from it. It is a straw-coloured fluid, having a specific gravity 1:027, with an 
alkaline reaction. Upoir boiling it becomes solid, on account of the albumen which 
it contains. It contains also salts, fatty matters, sugar, and gases. 

Gases of the Blood.— When blood is exposed to the vacuum of en air-pump, about 
half its volume is given off in the form of gases. These are carbonic acid, oxygen, 
and nitrogen. The relative quantities in 100 volumes of arterial and venous blood, 
at c° C. and r m. pressure of mefcury, are shown in the accompanying table :— 

Oxygen Carbonie acid Nitrogen 


Arftrial blood =. . 16 vols. 30 vols. 1 to 2 vols. 
Venous blood . . 6 tv 10 vols. 85 vols. 1 to 2 vols. 


Roughly stated they are as follows: Carbonic acid about two-thirds of the 
whole quantity of gas, oxygen rather less than one-third, nitrogen below one-tenth 
(Huxley). Theegreater quantity of the oxygen is in loose chemical combination 
with the hemoglobin of the blood-corpuscles, but some part is simply absorbed, 
just as it would be by water. The carbonic acid is in a state of chemical combina- 
tion with the salts of the serum, especially the sodium, with which it is combined 
partly as a carbonate and partly as a bicarbonate. The nitrogen is unimportant. 
It (or at least the greater part of it) is merely absorbed from the atmosphere under 
the pressure to which the blood i# exposed, and can therefore be mechanically 
removed. 

Blood-crystals.— Hemoglobin, as stated above, when separated from the blood- 
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corpuscles, readily undergoes crystallisation. These crystals, named hemoglobin 
crystals, all belong, with the exception of those obtained from the squirrel, to the 
rhombic system. In human blood they are elongated prisms (fig. 4,4). In the 
squirrel they are hexagonal plates. Other crystals 
mgy be obtained by mixing dried blood with an 
equal quantity of common salt and boiling it with 
a few drops of glacial acetic acid. A drop of the 
mixture placed on the slide will show the crystals 
on cooling. These are named hemin crystals, 


A Las and consist of small acicular prisms (fig. 4,8). 


I'1a. 4.——Blood-crystals. 





Occasionally in old blood-clots a third form of 
crystal is found, the hrematoidin crystal (fig. 4c). 


LYMPH AND CHYLE. 


The lymph is a transparent, colourless, or 
slightly yellow fluid, which is conveyed by a sys- 
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tem of vessels, named lymphatics, into the blood. 
‘These vessels take their rise in nearly all parts of 
the body, and take up from the worn-out tissues 
that portion which is still available for purposes of 
nutrition,’and return it into the veins close to the 
i heart, there to be mixed with the mass of the blood. 
The greater number of these lymphatics empty 
. I themselves into one main duct, the thoracic duct, 
te which passes along the front of the spine and 
= opens into one of the large veins at the root of 
7 ay the neck. The remainder empty themselves in a 
i smaller duct, which terminates in the correspond- 
C Q ing vein on the opposite side of the neck. 
1‘ f< The chyle is an opaque, milky-white fluid, 
gw absorbed by the villi of the small intestines from 
_. Re the food and carried by a set of vessels similar to 
the lymphatics, named lacteals, to the commence- 
A. Homatin crystals from human blool. ment of the thoracic duct, where it is intermingled 
Xk. Hiremin crystals from blood treated i : 2 
with acetic nei. ¢. Hsematoidin erys- with the lymph and poured into the circulation 
anne i ac aa ee through the same channéls. It must be borne 
in mind that these two sets of vessels, lymphatics and lacteals, though differing 
‘in name, are identical in structure, and that the character of the fluid they convey 
is different only while digestion is going on. At other times the lacteals convey 
a transparent, nearly colourles’ fluid not to be distinguished from lymph. Both 
these sets of vessels, in their passage to the éentral duct, pass through certain 
small glandular bodies, termed lymphatic ylands, where their contents undergo 
elaboration. 
Lymph, as its name implies, is a watery fluid. It closely resembles ¢he liquor 
sanguinis, and contains about 5 per cent of albumin and 1 per cent of salts. 
When examined under the microscope it is found to consist of a clear colourless 
fluid, in which are floating a number of corpuscles, lymph-corpuscles. The bodies 
are identical in structure, and not to be distinguished from the white blood-cor- 
pusecles previously described. They vary in number in different parts of the 
lymphatic vessels, and indeed are said by Kélliker to be absent in the smaller 
ones. They are always increased in number after the passage of the lymph 
through a lymphatic gland, and are said to be increased in size as the fluid 
ascends higher in the course of the circulation, _ . 
Chyle is a milk-white fluid, which exactly resembles lymph in its physical and 
chemical properties, except that it has in addition to the other constituents of 
lymph an enormous number, of fatty granules, ‘ the molecular basis of chyle,’ and 
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it is to the presence of these molecules that chyle owes its milky colour. Under 
the microscope it presents a number of corpuscles, named ‘ chyle-corpuscles,’ which 
are indistinguishable from lymph-corpuscles or white blood-cells, and the molecular 
basis, consisting principally of fatty granules of extreme minuteness (fig. 5, a), but 
also of a few small oil-globules. Lymph and ee 
chyle after their passage through their respective a a aad ae 
glands, if withdrawn from the body and allowed to 
stand, separate more or less completely into a 
clear liquid, which is identical with the serum of 
the blood, and a thin jelly-like clot, consisting of ...-._ 
fibres in which lymph-corpuscles or chiyle-cor- ee 
puscles and fatty molecules, as the case may be, #eiaua © gs 
are entangled. eS 
If the contents of the thoracic duct are exa- 
mined, especially after a meal, there may be found 
in it corpuscles with a reddish tinge. These are 
regarded as imumature red corpuscles, or lymph 
and chyle corpuscles in process of transformation asl 
into blood-globules. They frequently give to the surface of siotiad 1 chyle and 
lymph a pinkish hue. They must not be mistaken for mature blood-globules 
which are sometimes found in lymph and chyle, and which are regarded by most 
observers as accidental, i.e. produced by the manipulations of the dissector. 





‘THE ANIMAL CELI. 


All the tissues and organs of which the body is composed were originally 
developed from a microscopic body (the ovum), consisting of a soft gelatinous 
granular material enclosed in a membrane, and containing a vesicle, or small 
spherical body, inside which are one or more solid spots (see fig. 70). This may 
be regarded as a perfect cell. Moreover, all the solid tissues can be shown to 
consist largely of similar bodies, differing, it is true, in external form, but essen- 
tially similar to an ovum. ‘These are also cells. | 

In the higher organisms all such cells nay be defined as ‘ nucleated masses of 
protoplasm of microscopic size.’ The two essentials, therefore, of an animal cell 
in the higher organisms are the presence of a soft gelatinous granular inaterial, 
similar to that found in the ovuin, and wlitch 1s usually styled prodoplasm, and a 
small spherical body embedded in it, and termed a nucleus ;* the remaining con- 
stituents of the ovum, viz. its limitiug membrang aud the solid spot contained in 
the nucleus, called the nucleolus, not being considered essential to the cell, and in 
fact many cells existing without them. . 

Protoplasm (sarcodc, blasten, germinal matter, or bioplasm) is a proteid 
compound, which cannot analytically be distinguished from albumen. It is of a 
semi-fiuid, visckl consistence, and appears either as a hyaline substance, homo- 
geneous and clear, or as a granular substance, consisting of minute molecules 
embedded in a transparent matrix. These molecules are regarded by some as 
adventitious material taken in from without, and often probably of a fatty nature, 
since they are frequently soluble in ether. Under certain circumstances proto- 
plasm shows a©more definite structure, consisting of minute strie or fibrils 
arranged in a clear transparent matrix, or even a honeycombed reticulum, con. 
taining in its interstices a homogeneous substance. Protoplasm is insoluble ir 
water, coagulates at 130° Fahr., and has a great ‘affinity for certain staining 
reagents, as logwood or carmine. 

The most striking characteristics of protoplasm are its vital properties o 
motion and nutrition. By motion is meant the power which protoplasm has o 


* In certain lower forms of life, masses of protoplasm without any nucleus, have beer 
described by Huxley and others, ax cells, : 
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changing its shape and position by some internal power in itself, which enables it 
to thrust out from its main body an irregular process, into which the whole of the 
protoplasmic substance is gradually drawn, so that the mass comes to occupy a 
new position. This, on account of its resemblance to the movements observed 
in the Ameba or Proteus animalcule, has been termed ‘amecboid movement.’ 
Ciliary movement, or the vibration of hair-like processes from the surface of any 
structure, may also be regarded as a variety of the motion with which protoplasm 
is endowed. Nutrition is the power which protoplasm has of attracting to itself 
the materials of growth from surrounding matter. When any foreign particle 
comes in contact with the protoplasmic substance, it becomes incorporated in it, 
by being enwrapped by one or more processes projected from the parent mass and 
enclosing it. When thus taken up, it may remain in the substance of the proto- 
plasm for some time without.change, and finally may be extruded again. 

The Nucleus is a minute body, embedded in the protoplasm, and usually of 

’ a spherical or oval form, its size generally varying in proportion to the size of 

the cell. It is usually surrounded by a well-defined wall, and is regarded as a 
portion of the protoplasmic substance, set apart for the purposes of reproduction. 
It differs chemically from the ordinary protoplasm in containing nuclein, in its 
power of resisting the action of acids and alkalies, in its imbibing more intensely 
the stain of carmine, luematoxylin, &c., and in its remaining unstained by some 
reagents which colour ordinary protoplasm—-as, for example, nitrate of silver. 

The process of reproduction commenees in the nucleus, and may be brought 
about either by segmentation or by gemmation. In reproduction by segmentation 
or fission, the nucleus first splits, by becoming constricted in its centre, and thus 
assuming an hour-glass shape. ‘This leads to a cleavage or division of the whole 
protoplasmic mass of the cell; and thus we find that two new cells have been 
formed, consisting of the same substance as the original one, and each containing 
a nucleus. These daughter cells are of course at first smaller than the original 
mother cell; but they grow, and the process may be repeated in them, so that 
multiplication may rapidly take place. Tlis mode of division or cleavage is 
termed direct division, in contradistinction to another mode of division, in which 
the nucleus shows slow movements and complicated changes, prior to its division. 
This is termed indirect division or haryokinesis. These changes consist briefly in 
the fibrils of the nuclear network becoming convoluted, and thus forming a sort of 
rosette or star-shaped figure. This subsequently divides into a double star, arouhd 
each of which a membrane appears, and thus we have two new or daughter nuclei. 
The cell-protoplasm subsequently either divides, and we thus get two complete 
cells, or remaining undivided, we have a two-nucleated cell. 
¢ In, reproductiaa by gemmation, a budding-off or separation of a portion of the 
nucleus and parent-cell takes place, and becoming separated, form a new organism. 

The cell-wall, which is not n essential constituent, and in fact is often absent, 
consists of a flexible, transparent, structureless ot finely striated membrane, which 
is permeable to fluids. As far as is known, every animal cell is derived from a 
pre-existing cell. The death of cells is accomplished either by tReir mechanical 
detachment from the surface, preceded possibly by their bursting and discharg- 
ing their contents, or by various forms of degeneration—fatty, pigmentary, or 
calcareous. 


EPITHELIUM. 2 


All the surfaces of the body—the external surface of the skin, the internal 
surface of the digestive and respiratory tracts, the closed serous cavities, the inner 
coat of the vessels, and the flucts of all glands—are covered by one or more layers 
of simple cells, called epithelium or epithelial celts, which serve various purposes, 
both as a protective layer and as an agent in secretion. Thus, in the skin, the 
main purpose served by the epithelium (here called the epidermis) is that of pro- 
tection. As the surface is worn away by the agency of friction or change of 
temperature new cells are supplied, and thus the surface of the true skin and the 
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vessels and nerves which it contains, are defended from damage. In the gastro- 
intestinal mucous membrane and in the glands, the epithelial cells appear to be 
the principal agents if separating the secretion from the blood or from the 
alimentary fluids. In other situations (as the nose, fauces, and respiratory pas- 
sages) the chief office of the epithelial cells appears to be to maintain an equable 
temperature by the moisture with which they*keep the surface always slightly 
lubricated. In the serous cavities they also keep the opposed layers moist, and 
thus facilitate their movements on each other. Finally, in all internal parts they 
ensure a perfectly smooth surface. 

Of late years there has been a tendency on the part of many histologists to 
divide these several epithelial linings into two classes: into (1) epithelial tissue 
proper, consisting of nucleated protoplasmic cells, which form continuous masses 
on the skin and mucous surfaces, and the linings of the ducts and alveoli of 
secreting and excreting glands; and (2) endothelium, which is composed of a 
single layer of flattened transparent squamous cells, jomed edge to edge in such 
a manner as to form a membrane of cells. This is found on the free surfaces of 
the serous and synovial membranes: as the lining membrane of the heart, blood- 
vessels, and lymphatics; on the surface of the brain and spinal cord, and in the 
anterior chamber of the eye. And though the separation must be an artificial 
one, since every gradation of transition between the two classes may be observed, 
it would seem advisable for the purposes of description to employ it. 

1. True epithelial tissue consists of ome or more layers of cells, united together 
by an interstitial cement-substance, supported on a basement-membrane, and 
naturally group themselves into two classes according as there are a single layer 
of cells (staple epitheliawm) or more than one (stratified epithelium). The various 
kinds of epithelium, whether arranged in a single layer or in more than one layer, 
are usually spoken of as tesselated or pavement, columnar, spheroidal or glandular, 
and ciliateds 

The pavement epithelium (fig. 6) is composed of flat nucleated scales of various 
shapes, usually polygonal, and varying in size. These cells fit together by their 


Fic. 6.—Epithelial cells in the oral cavity of man. Magnified 350 times. 





a, Large. 3, Middle-sized. e. The same with two nuclei. 


edges, like the tiles of a mosaic pavement. The nucleus is generally flattened, 
but may be spheroidal. The flattening depends upon the thinness of the cell. 
The protoplasm ‘of the cell presents a fine reticulum or honeycombed network, 
which gives to the cell the appearance of granulation. This kind of epithelium 
is found on the surface of the skin (epidermis) and on mucous surfaces which are 
subjected to friction. The nails, hairs, and in animalg, the horns, are a variety of 
this kind of epithelium. 

The columnar or cylindrical epithelium (fig. 7) is formed of cylindrical or rod- 
shaped cells, each containing a nucleus, and set together so as to form a complete 
membrane. The cells have a prismatic figure, more or less flattened from mutual 
pressure, and are set upright on the surface on which they are supported. Their 
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protoplasm is always more or less longitudinally striated, and they contain a 
nucleus which is oval in shape and contains an intra-nuclear network. 

This form of epithelium covers the mucous membrane of nearly the whole gastro- 
intestinal tract and the glands of that part, the greater part of the urethra, the 
vas deferens, the prostate, Cowper’s glands, Bartholini’s glands, and a portion of 
the uterine mucous membrane. ~* 


Fig. 7.—Epithelium of the intestinal Ita. 8.—Simple columnar epithelium from the 
villi of the rabbit. Magnitied 300 mucous membrane of the intestine, with goblet- 
times. cells pouring out their contents. (Klein and 

Noble Smith.) 


ta 2 





a. Basement-nienibrane, 


Goblet or chalice cells are a modification of the columnar cell. They appear 
to be formed by a conversion in shape of the columnar epithelium (ciliated or 
otherwise) consequent on the secretion into the interior of the cell of mucin, the 
chief organic constituent of mucus, whirh distends the upper part of the cell, 
while the nucleus is pressed down towards its deep part, until the cell bursts and 
the mucus is discharged on to the surface of the mucous membrane, as shown in 
fig. 8. 

The spheroidal or glandular epithelium (fig. 9) is composed of circular or 
polyhedral cells. Like other forms of epithelium cells the protoplasm is a fine 
reticulum, which gives to the cell the appearance of granulation. They are found 


Fia. 9.—Spheroidal epithelium. Fia. 10.-—Ciliated epithelium from the . 
Magnified 250 times. human trachea. Magnified 350 times. 
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a, Innermost layers of the elastic longitudinal fibres. 
b. Homogencous innermost layers of the mucous 
membrane. c. Deepest ronnd gells. d. Middle 
elongated. «. Superficial, bearing cilia. 


in the terminal recesses of secreting glands, and the protoplasm of the cells usually 
contains the materials which the cells secrete. 

Ciliated epithelium (fig. 10) may be of any of the preceding forms, but usually 
inclines to the columnar shape. It is distinguished by the presence of minute 
processes, which are direct prolongations of the cell-protoplasm, like hairs or eye- 
lashes (cilia) standing up from the free surface. If the cells are examined during 
life or immediately on removal from the living body (for which in the human 
subject the removal of a nasal polypus offers a frequent opportunity) in tepid 
water, the cilia will be seen in lashing motion; and if the cells are separate, they 
will often be seen to be moved about in the field by that motion. 

The situations in which ciliated epithelium is found in the human body are : 
the respiratory tract from the nose downwards, the tympanum and Eustachian 
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tube, the Fallopian tube and upper portion of the uterus, the vasa efferentia, coni 
vasculosi, and first part of the excretory duct of the testicle, and the ventricles of 
the brain and central cAnal of the spinal cord. 

Stratified epithelium consists of several layers of cells superimposed one on 
the top of the other and varying greatly in shape. The cells of the deepest layer are 
for the most part columnar in form, and as a’ rule form a single layer, placed 
vertically on the supporting membrane ; above these are several layers of spheroidal 
cells, which as they approach the surface become more and more compressed, 
until the superficial layers are found to consist of flattened scales, the margins of 
which overlap one another, so as to present an imbricated appearance. Another 
form of stratified epithelium is found in what has been termed transitional epi- 
thelium, such as exists in the ureters and urinary bladder. Here the cells of the 
most superficial layer are cubical, with depressions on their under surfaces, which 
fit on to the rounded ends of the cells of the second layer, which are pear-shaped, 
the apices touching the basement-membrane. Between their tapering points are 
a third variety of cells, filling in the intervals between them and of smaller size 
than those of the other two layers. 

2. Endothelium.—<As before stated, endothelial cells are flattened, transparent, 
squamous cells, attached by their margins by a semi-fluid homogeneous cement- 
substance, so as to form a continuous endothelial membrane. Though, for the 


most part, : these pe ee Fia. 11.—Part of peritoneal surface of the central tendon 
squamous, i some Places of diaphram of rabbit, prepared with nitrate of silver. 
cells may be found either iso- 


lated or occurring in patches, 
which are polyhedral or even 
columnar. These cells are 
frequently to be found lining 
the stomats of serous mem- 
branes, and are supposed to 
be endothelial cells in an ac- 
tive state of division (fig. 11). 
As a rule, the endothelial cells 
are polygonal in outline, with 
sinuous or jagged margins, 
ant are in close apposition ; 
the amount of cohesive matter 
uniting them being so slight 
as not to be apparent. Their 
protoplasmic substance ap- 
pears to be granular, but con- 
sists of fibrille arranged in a on 
network, in which the nucleus —« * Stypete, 7 Tymubchannels, 1 Pendon-pandles (¥rom 
is contained, limited by a mem- 

brane and havirtg a well-developed reticulum. 





CONNECTIVE TISSUES. 


By the term eonnective tissue we mean a number of tissues which possess this 
feature in common, viz. that they serve the general purpose in the animal economy: 
of supporting and connecting the tissues of the frame. These tissues may differ 
considerably from each other in external appearance, but they present nevertheless 
many points of relationship with each other, and are moreover developed from the 
same embryonal elements. They are divided into three great groups: (1) the 
fibrous connective tissues, (2) cartilage, and (3) bone. 

The fibrous connective tissues.— Three principal forms or varieties of fibrous 
connective tissue are recognised :—(1) White fibrous tissue. (2) Yellow elastic 
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tissue. (3) Areolar tissue. They are all composed of a matrix in which cells are 
embedded, and between the cells are fibres of two kinds, the white and yellow or 
elastic. The difference between the three forms of tissue dépends on the relative 
proportion of tle two kinds of fibre, in the first variety enumerated the white fibre 
preponderating, in the second variety the yellow clastic fibres being greatly in 
excess of the white, and-in the third form, areolar tissue, the two being blended in 
much more equal proportions. 
The white fibrous tissue (fig. 12) is a true connecting structure, and serves 
three purposes in the animal economy. It serves to bind bones together in the 
form of ligaments, it serves to 
Fig. 12.—White fibrous tissue. High power. connect muscles to bones or 
other structures in the form of 
— tendons, and it forms an invest- 
SS pS ete em s*" * ing or protecting structure to 
SS Se various organs in the form of 
a —SS eS membranes. Examples of where 
= SS: it serves this latter office are to 
be found in the muscular fascia 
or sheaths, the periosteum, and 
perichondrium ; the investments 
of the various glands (such as 
the tunica albuginea testis, the 
capsule of the kidney, &c.), the investing sheath of the nerves (perineurium), and of 
various organs, a8 the penis and the eye (sheath of the corpora cavernosa and corpus 
spongiosum and sclerotic). But in all these parts the student must bear in mind that 
the elastic tissue enters in greater or less proportion. It presents to the naked eye the 






Ila. 13.—Connective tissue. (Klein l'1a. 14.—Tendon of mouse’s tail, stained 


and Noble Smith.) with logwood, showing chains of 
cells between the tendon-bundles. 


(From ‘ Quain’s Anatomy.’ I. A. 
Schiifer.) 
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a, The white fibrous element —a layer of more or 
less sharply-outlined, parallel, wavy bundles of 
connective-tissue fibrils, On the surface of this 
layer ix 6, a network of fine elastic fibres. 





appearance of silvery white glistening fibres, covered over with a quantity of loose, 
flocculent tissue which binds the fibres together and carries the blood-vessels. It 
is not possessed of any elasticity and only the Very slightest extensibility ; it is ex- 
ceedingly strong, so that upon the application of any external violence the bone with 
which it is connected will fracture before the fibrous tissue will give way. When 
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examined under the microscope it is found to consist of waving bands or bundles 
of minute, transparent, homogeneous filaments or fibrille, held together by an 
albuminous semi-fluid cement-substance (fig. 13). In ligaments and tendons these 
bundles run parallel with each other; in membranes they intersect one another in 
different places. The bundles have a tendency to split up longitudinally or send 
off slips to join other bundles and receive others in return. The cells occurring 
in white fibrous tissue are often called ‘tendon cells.’ They are situated on the 
surface of groups of bundles and are quadrangular in shape, arranged in rows in 
single file, each cell being separated from its neighbours by a narrow line of cement- 
substance. The nucleus is generally situated at one end of the cell, the nucleus of 
the adjoining cell being in close proximity to it (fig. 14). Upon the addition of 
acetic acid to white fibrous tissue it swells up into a glassy-looking indistinguish- 
able mass. When boiled in water it is converted almost completely into gelatine. 

Yellow elastic tissue.—In certain parts of the body a tissue is found, which 
when viewed in mass is of a yellowish colour and is possessed of great elasticity ; 
so that it is capable of considerable extension, and when the extending force is 
withdrawn returns at once to its original condition. This is yellow elastic tissue, 
in which the elastic fibres greatly preponderate, to the almost complete exclusion 
of the white fibrous element. It is found in this condition in the ligamenta sub- 
flava, in the vocal cords, in the longitudinal coat of the trachea and bronelu, in 
the inner coats of the blood-vessels, especially the larger arteries, and to a very 
considerable extent in the thyro-hyoid, crico-thyroid, and stylo-hyoid ligaments. 
It is also found in the ligamentum nuche of the lower animals. When viewed 
under the microscope (fig. 15) it is seen to consist of an aggregation of curling 
fibres, with a well-defined outline, 
They are considerably larger in size 
than the fibrille of the white fibrous 
element, and vary much, being from 
the szhon tO gq/py Of an inch in dia- 
meter. ‘The fibres form bold and wide 
curves, branch and freely anastomose 
with each other. They are homo- 
geneous in appearance, and have a 
tendency to curl up, especially at their 
broker ends. In some parts where 
the fibres are broad and large and the 
network close, the tissua presents the 
appearance of a membrane, with gaps 
or perforations corresponding to the 
intervening space. This is to be found 
in the inner coat of the arteries, and to 
it the name of fenestrated membrane 
has been given by Henle. The yellow 
elastic fibres semain unaltered by 
acetic acid. 

Areolar tissue is so called because 
its meshes are easily distended, and 
thus separated into areole or spaces, “ 
which all open feeely into each other, 


Fig. 15.—Yellow elastic tissue. High power. 





and are consequently easily blown up AA EY, a7 WL yf 
with air, or permeated by fluid, when LIZED WEF 
injected into any part of the tissue. NS Yi, 


Such spaces, however, do not exist in 
the hatural condition of the body, but the whole tissue forms one unbroken mem- 
brane composed of a number of interlacing fibres, variously superimposed. Hence 
the term ‘the cellular membrane’ is in many parts of the body more appropriate 
than its more modern equivalent. ‘he chief use of the areolar tissue is to bind 
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parts together; while by the laxity of its fibres, and the permeability of its areolew, 
it allows them to move on each other, and affords a ready exit for inflammatory 
and other effused fluids. It is one of the most extensively distributed of all the 
tissues in the body. It is found bencath the skin, in a continuous layer all over 
the body, connecting it to the subjacent parts. In the same way it is situated 
beneath the mucous and serous membranes. It is also found between muscles, 
vessels, and nerves, forming investing sheaths for them, and connecting them with 
surrounding structures. In addition to this, it is found in the interior of organs, 
binding together the various lobes and lobules of the compound glands, the various 
coats of the hollow viscera, and the fibres of muscles &c., and thus forms one of 
the most important connecting media of the various structures or organs of which 
the body is made up. In many parts the areolw or interspaces of areolar tissue 
are occupied by fat-cells, constituting adipose tissue, which will presently be 
described. 

Areolar tissue presents to the naked eye a flocculent appearance, somewhat like 
spun-silk. When stretched out, it is seen to consist of delicate soft elastic threads 
interlacing each other in every direc- 
tion, and forming a network of ex- 
treme delicacy. When examined 
under the microscope, it is seen to 
consist of white fibres and elastic 
fibres intercrossing in all directions, 
and united together by a homoge- 
neous cement or ground-substance, 
and filled by cellular elements, which 
contain the protoplasm out of which 
the whole is developed ang regene- 
rated, 

Or eae ig ater tree the These cell-spacesmay be] 

into view by treating the tissue with 
nitrate of silver, and exposing it to the light. This will colour the fibres and 
ground-substance, leaving the cell-spaces unstained. 

The cells of areolar tissue (fig. 16) are of two kinds: 1, flattened transparent 
cells, with an oblong nucleus and more or less branched, and often united together 
by thin-branched processes; and 2, granular cells, some of which are of the size 
of white blood-corpuscles, and like them possessed of amoeboid movements ; others 
are of larger size, and do not exhibit ameboid movements to any appreciable 
extent. They lie embedded in the ground-substance, and in some situations 
Where the areolar, tissue is loose, and the spaces large so as to contain several 
cells, they form a sort of lining for it. In other situations where the tissue forms 
a membranous layer, the flattened cells, here unbranched, form an epithelial-like 
covering to its surface. 2 

Vessels and Nerves of Connective Tissue.—The blood-vessels of connective tissue 
are very few—that is to say, there are few actually destined for tle tissue itself, 
although many vessels may permeate one of its forms, the areolar tissue, carrying 
blood to other structures. In white fibrous tissue the blood-vessels usually run 
parallel to the longitudinal bundles and between them, sending transverse communi- 
cating branches across, and in some forms, as the periosteum and dura mater, being 
fairly numerous. In the yellow elastic tissue, the blood-vessels also run between 
the fibres, and do not penetrate them. Lymphatic vessels are very numerous in 
most forms of connective tissue, especially in the areolar tissue beneath the skin 
and the mucous and serous-surfaces. They are also found in abundance in the 
sheaths of tendons, as well as in the tendons themselves. Nerves are to be 
found in the white fibrous tissue, where they terminate in a special manner ; but 
it is doubtful whether any nerves terminate in areolar tissue; at all aventa: 
they have not yet been demonstrated, and the tissue is possessed of very little 
sensibility. , 


Fia. 16.—-Conncetive-tissue corpuscles. 
(Klein and Noble Smith.) 
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Development of Connective Tissue.—-Fibrous connective tissue is developed 
from embryonic connective-tissue cells derived from the mesoblast. At an early 
period of development it consists of nucleated cells and a muco-albuminous fluid, 
which subsequently becomes a pellucid jelly, and forms the ground-substance. In 
this ground-substance the two varieties of fibres become developed. As to the 
manner in which they do so there are two théories, some believing that they are 
developed from the protoplasm of the cells, others that they are formed by a deposit 
in the ground-substance. In the former case the protoplasm of the cells is converted 
wholly into elementary fibres, the nucleus disappearing; or else the peripheral part 
of the protoplasm produces the fibrous tissue, the original cell growing again to 
its original size, and then throwing off a fresh portion to form a new cell, and 
itself persisting in contact with the fibres it has formed as a permanent connective- 
tissue corpuscle. 

Yellow elastic fibres are said by some to be formed by the processes of stellate 
embryonal cells, which, joining with processes of other cells, form the elastic fibres. 

Three special forms of connective tissue must be described: the mucoid, the 
lymphoid or retiform, and basement-membranes. 

1. The mucoid or gelatinous exists chiefly in the ‘jelly of Wharton’ which 
forms the bulk of the umbilical cord, and in some other situations in the foetus, as 
in the pulp of young teeth, and in certain stages of the development of counective 
tissue in various regions. In the adult, the vitreous humour of the eye is formed 
of the same material. This tissue consists of nucleated cells, which branch and 
become connected so as to form trabecule, in which is contained a jelly-like 
substance, containing the chemical principle of mucus, or mucin, and in smaller 
quantities albumin, but no gelatin. Sometimes, as in the vitreous humour of the 
eye, the cells disappear, and the jelly only remains. 

2. Retiform, adenoid, or lymphoid connective tissue (fig. 17) is found extensively 
in many pérts of the body, often surrounding the minute blood-vessels and form- 
ing the commencement of lymphatic channels. It is formed of an interlacement 
of very fine fibres, at the nodal points of which 
stellate cells are situated. The interstices of the Tie. 17.—Retiform connective 
fibres are filled with the rounded granular cor- race sli oe part 
puscles of the lymph. The newroglia, or fine ae ae a a 
gelatinous connective tissue which supports the 
nérveus elements in the cerebro-spinal axis and in 
the retina, is regarded as a modified form of the 
retiform connective tissne. 

3. Basement-membranes, formerly described 
a8 homogeneous membranes, are really a form of 
connective tissue. They constitute the supporting 
membrane, or membrana propria, supporting the 
epithelium of mucous membranes or secreting 
glands, and in other situations. By means of stain- 
ing with nitrate of silver they may be shown to 
consist of flattened cells in close apposition and 
form therefore an example of an epithelioid ar- 
rangement of connective-tissue cells, 

Adipose Tissue.---In almost all parts of the 
body the ordin#ry areolar tissue contains a variable quantity of adipose or fatty 
tissue. The principal situations where it is not found are the subcutaneous tissue 
of the eyelids, the penis and scrotum, the nymphs, within the cavity of the 
cranium, and in the lungs, except near their roots. ‘Nevertheless its distribution 
is not uniform, in some parts being collected in great abundance, as in the sub- 
cutaneous tissue, especially of the abdomen; around the kidneys; on the surface 
of the heart between the furrows, and in some other situations. Lastly, fat enters 
largely into the formation of the marrow of bones. A distinction must, however, 
be made between fat and adipose tissue; the latter being a distinct tissue, the 
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former an oily matter, which in addition to forming adipose tissue is also widely 
present in the body, as in the fat of the brain and liver, and in the blood and 
chyle, &e. 

Adipose tissue (fig. 18) consists of a number of vesicles, varying in size, but of 
about the average diameter of 5}, of an inch. They are formed of an exceedingly 


Fig. 18.—Adipose tissue. High power. 
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a, Starlike appearance, from crystallisation of fatty acids. 


delicate structureless membrane, filled with fatty matter, which is liquid during 
life, but becomes solidified after death. They are round or spherical where they 
have not been subjected to pressure ; otherwise they assume a more or less angular 
outline. A nucleus is always present and can be easily demonstrated: by staining 
with logwood ; in the natural] condition it is so compressed by the contained oily 
matter as to be scarcely recognisable. These fat-cells are contained in clusters in 
the areola of fine connective tissue, and are held together mainly by a network of 
capillary blood-vessels, which are distributed to them. 

Fat is an inorganised substance, consisting of a liquid material (glycerine) in 

combination with certain fatty acids, 

Fig. 19.—Development of fat. (Klein and stearic, palmitic, and oleic. Some- 

Noble Smith.) times the acids separate sponta- 

neously before the fat 1s examined, 

ald are seen under the microscope 

in a crystalline form, as in fig. 18, a. 

By boiling the tissue in ether or 

strong alcohol, the fat may be ex- 

thicted from the vesicle, which is 
then seen empty and shrunken. 

Fat is said to be first detected 
in the human embryo about the 
fourteenth week. According to 
Klein, the fat-cells are formed by 
the transformation of the proto- 
plasmic connective-tissue corpus- 
cles, into which small globules of 

; fat find their way and increase until 
Pin the cours of (eatin hey mie bow hallowed eat yet they distend the corpuscle into the 


completely, there being still left in them protoplusmic septa. . . 
d. The ground substance, containing numerous nucleated thin mantle of protoplasm which 


cells, some of which are more distinctly branched and flat- ; . 
tened than others, and appear therefore more spindle-shaped. | forms the cell-wall, and im 


its nucleus is still to be seen (fig. 
19). Others of the connective-tissue corpuscles are transformed into the vessels 
and the lymphatic tissue which accompanies the vessels. . 
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PIGMENT. 


In various parts of the body pigment is found ; most frequently in epithelium 
cells and in the cells of connective tissue. Pigmented epithelial cells are found 
forming the external layer of the retina (fig. 20J and on the posterior surface of the 
iris. Pigment is also found in the epithelial cells of the deeper 
layers of the cuticle in some parts of the body—such as the 
areola of the nipple and in coloured patches of skin and espe- 
cially in the skin of the coloured races, and also in hair. It is 
also found in the epithelial cells of the olfactory regions, and AA oe 
of the membranous labyrinth of the ear. Soe 

In the connective-tissue cells pigment is frequently met 
with in the lower vertebrates. In man it is found in the choroid coat of the eye, 
and in the iris of all but the light blue eyes and the albino. It is also occasionally 
met with in the cells of retiform tissue and in the pia mater of the upper part of the 
spinal cord. These cells are characterised by their larger size and branched pro- 
cesses, Which, as well as the body of the cells, are filled with granules. The pig- 
ment consists of dark brown or black granules of very small size closely packed 
together within the cells, but not invading the nucleus. Occasionally the pigment 
is yellow, and when occurring in the cells of the cuticle constitutes ‘ freckles.’ 


CARTILAGE. 


Cartilage is a non-vascular structure which is found in various parts of the 
body—in adult life chiefly in the joints, in the parietes of the thorax, and in various 
tubes, such as the air-passages, nostrils, and ears, which are to be kept permanently 
open. In tlfe foetus at an early period, the greater part of the skeleton is cartilaginous. 
As this cartilage is afterwards replaced by bone, it is called temporary, in contra- 
distinction to that which remains unossitied during the whole of life, and which: is 
called permanent. 

Cartilage is divided, according to its minute structure, into true or hyaline 
cartilage, fibrous or fibro-cartilage, and yellow or elastic or reticular cartilage. 
Besides these varieties met with in the adult human subject, there is a. variety 
called cellular cartilaye, which consists entirely, or almost entirely, of cells, united 
in some cases by a network of very fine fibres, in other cases apparently destitute 
of any intercellular substance. This is tound in the external ear of rats, mice, 
and some other animals, and is present in the chorda dorsalis of the human embr yo, 
but is not found in any other human structure. The various, cartilages in the 
body are also classified, according to their function and position, into articular, 
interarticular, costal, and membraniform. 

Hyaline cartilage, which may be taken as the type of this tissue, consists of a 
gristly mass of a firm consistence, but of considerable elasticity and of a pearly- 
bluish colour.“ Except where it coats the articular ends of bones, it is enveloped 
in a fibrous membrane, the perichondrium, from the vessels of which it imbibes 
its nutritive fluids, being itself destitute of blood-vessels; nor have any nerves 
been traced into it. Its intimate structure is very simple. If a thin slice is 
examined under the microscope, it will be found to consist of cells of a rounded or 
bluntly angular*form, lying in groups of two or more in a granular or almost 
homogeneous matrix (fig. 21). The cells when arranged in groups of two or three 
have generally a straight outline where they are in contact with each other, and 
in the rest of their circumference are rounded. The cell-contents consist of clear 
translucent protoplasm, containing minute granules, and embedded in this are one 
or two nuclei, having usually a granular appearance, but occasionally being clear 
and occupied by one or more nucleoli. The cells are embedded in cavities in the 
matrix, called cartilage lacune, which are lined by a distinct transparent meim- 
brane called the capsule. Each lacuna is generally occupied by a single cell, but 


Via. 20,—Pigment- 
"e ° retina. 
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during the division of the cells it may contain two, four, or eight cartilage-cells. 

By boiling the cartilage for some hours and treating it with concentrated mineral 

acid, the capsule may be freed from the matrix and can then be demonstrated as a 

distinct vesicle containing the cells. By exposure to the action of an electric 

shock the cell assumes a jagged 

Fie. 21.—Human cartilage-cells, ftom the outline and shrinks away from the 
cricoid cartilage. Magnified 350 times. interior of the capsule. 

: The matrix is transparent and 
apparently without structure, or 
else presents a dimly granular ap- 
pearance, like ground glass. Accord- 
ing to some observers, after pro- 
longed maceration, bundles of fine 
connective-tissue fibres may be 
noticed in it. It is believed by 
some histologists that the matrix 
ig permeated by a number of fine 
channels, which connect the lacune with each other, and that these canals com- 
municate with the lymphatics of the perichondrium, and thus the structure is 
permeated with a current of nutritious fluid. 

The articular cartilages, the temporary cartilages, and the costal cartilages are 
all of the hyaline variety. They present minute differences in the size and shape 
of their cells and in the arrangement of their matrix. In the articular cartilages, 
which show no tendency to ossification, the matrix is finely granular under a high 
power ; the cells and nuclei are small and are disposed parallel to the surface in the 
superficial part, while nearer to the bone they become vertical. Articular cartilages 
have a tendency to split in a vertical direction, probably from some peculiarity in 
the intimate structure or arrangement of the component parts of the matrix. In 
disease this tendency to a fibrous splitting becomes very manifest. Articular car- 
tilage is not covered by perichondrium, at least on its free surface, where it is 
exposed to friction, though a Jayor of connective tissue can bo traced in the adult 
over a small part of its circumference, continuous with that of the synovial mem- 
brane, and here the cartilage-cells are more or less branched and pass insensibly 
into the branched connective-tissue corpuscles of the synovial membrane. 

Articular cartilage forms a thin incrustation upon the joint-surfaces of the 
bones, and its elasticity enables it to break the force of any concussion, whilst its 
smootimess affords ease and freedom of*movement. It vagies in thickness accord. 
ing to the shape of the bone on which it lies ; where this is convex the cartilage 
‘is thickest at the gentre, where the greatest pressure is received ; and the reverse is 
the case on the concave surfaces of the bones. Articular cartilage appears to imbibe 
its nutriment partly from the vessels of the neighbouring synovial membrane, partly 
from those of the bone upon which it is implanted. Mr. Toynbee has shown that 
the minute vessels of the cancellous tissue as they approach the articular lamella 
dilate and form arches, and then return into the substance of the Bone. 

Temporary cartilage and the process of its ossification will be described with 
bone. 

In the costal cartilages the cells and nuclei are large and the matrix has a 
tendency fo fibrous striation, especially in old age (fig. 22). These cartilages are 
also very prone to ossify, In the thickest parts of the costal cartitages a few large 
vascular channels may be detected. This appears at first sight an exception to 
the statement that cartilage is a non-vascular tissue, but is not so really, for the 
vessels give no branches to‘the cartilage-substance itself, and the channels may 
rather be-looked upon as involutions of the perichondrium. The ensiform cartilage 
may be regarded as one of the costal cartilages, and the cartilages of the nose and 
of the larynx and trachea resemble them in microscopical characters, except the 
epiglsttis and cornicula laryngis, which are of the reticular variety. The hyaline 
cartilages, especially in adult and advanced life, are prone to a aaa is to 
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say, to have their matrix permeated by the salts of lime without any appearance 
of true hone. The process of calcification occurs also and still more frequently, 
according to Rollett, in such cartilages as those of the trachea, which are prone 
afterwards to conversion into true 


bone. Fia. wee ar Costal cartilage from a man 


sevemty-xix years of age, showing tho 


Fibro-cartilage consists of a mix- 
ture of white fibrous tissue and carti- 
laginous tissue in various proportions ; 


development of fibrous structure in the 
matrix. In several portions of the specimen 
two or three generations of cells are seen 


it is to the first of these two consti- enclosed in a parent cell-wall. High power. 


tuents that its flexibility and toughness 
are chiefly owing, and to the latter its 
elasticity. When examined under the 
microscope it is found to be made up 
of fibrous connective tissue arranged 
in bundles, with cartilage-vells between 
the bundles, which to a certain extent 
resemble tendon-cells but may be dis- 
tinguished from them by being sur- 
rounded by an investing capsule and by 
their being less flattened (fig. 23). ‘The 
fibro-cartilages admit of arrangement 
into four groups—interarticular, con- 
necting, circumferential, and = strati- 
form. 

The interarticular fibro-cartilages 
(menisci) are flattened fibro-cartilaginous plates, of a round, oval, triangular, or 
sickle-like form, interposed between the articular cartilages of certain joints. They 
are free on both surfaces, thinner towards their centre than at their circumference, 
and held in position by their 
margius and extremities being Fia. 23.—White fibrous cartilage from the semilunar 
connected to the surrounding = dise of the patclla joint of an ox. Magnitied 100 
ligaments. The synovial ‘es 
membrane of the joint is 
prolonged over them a short 
distance from their attached 
margins. They are found m 
the tomporo-maxillary, stgrno- 
elavicular, acromio-clavicu- 
lar, wrist and knee joints. 
These cartilages are usually 
found in those jomts which 
are most exposed to violent 
concussion and subject to fre- 
quent movemen:. Their use 
is—to maintain tle apposition 
of the opposed surfaces in 
their various motions, to increase the depth of the articular surfaces and give ease 
to the gliding movement, to moderate the effects of great pressure and deadon 
the intensity of«the shocks to which the parts may be submitted. Professor 
Humphry, has pointed out that these interarticular fibro-cartilages serve an im- 
portant purpose in increasing the variety of movements in a joint. Thus, in 
the knee-jomt, there are two kinds of motion, viz., angular movement and rota- 
tion; although it is a hinge joint, in which, as a rule, only one variety of motion 
is permitted; the former movement taking place between the condyles of the 
femur and the interarticular cartilage, the latter between the cartilage and the 
head of the tibia. So, also, in the temporo-maxillary joint, the upward and down- 
ward movement of opening and shutting the mouth takes place between the 
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cartilage and the jaw-bone, the grinding movement between the gienoid cavity and 
the cartilage, the latter moving with the jaw-bone. 

The connecting fibro-cartilages are interposed between the bony surfaces of 
those joints which admit of only slight mobility, as between the bodies of the 
vertebres and the pubic bones. They form discs, which adhere closely to both 
of the opposed bones, and are composed of concentric rings of fibrous tissue, with 
cartilaginous lamin interposed, the former tissue predominating towards the cir- 
cumference, the latter towards the centre. 

The circumferential fibro-cartilages consist of a rim of fibro-cartilage, which 
surrounds the margin of some of the articular cavities, as the cotyloid cavity of 
the hip, and the glenoid cavity of the shoulder; they serve to deepen the articular 
surface, and to protect the edges of the bone. 

The stratiform fibro-cartilages are those which form a thin layer in osseous 
grooves through which the tendons of certain muscles glide. Small masses 
of fibro-cartilages arc also developed in the tendons of certain muscles, where 
they glide over bones, as im the tendons of the peroneus Jongus and the tibialis 
posticus. 

The yellow, or reticular, elastic cartilage is found in the human body in the 
auricle of the external ear, the Eustachian tubes, the cornicula laryngis, and the 
epiglottis. It consists of cartilage-cells and a matrix, the latter being pervaded 
in every direction, except immediately around each cell, by a network of yellow 
elastic fibres, branching and anastomosing in all directions (fig. 24). The fibres 
resemblo those of yellow elastic tissue, both in appearance and in being wn- 
affected by acetic acid; and 
according to Rollett their con- 
tinuity with the clastic fibres 
of the neighbouring tissue ad- 
mits of being deménstrated. 

The distinguishing foature 
of cartilage as to its chemieal 
composition, is that it yields 
on boilng a substance called 
chondrin, very similar to 
gelatine, but differing from it 
in not being preacipitatert by 
tannin. According to Kiihne 
there «s a small amount of 
gelatine in hyaline cartilage. 
Virchow believes that the 
semilunar discs in the knee- 
joint are wrongly denominated cartilages, since they yield no chondrin on 
boiling ; and he appears to regard them as a modgfication of a tendinous structure, 
which, however, agrees with the cartilages in the important particular of being 
non-vascular. . 


Fia. 24.- Yellow eartilage, ear of horse. Tigh power. 
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BONE. 


Structure and Physical Properties of Bone.— Bone is one of the hardest 
structures of the animal body ; it possesses also a certain degree of toughness and 
elasticity. Its colour, in a fresh state, is of a pinkish white externally, and deep 
red within. On examining a section of any bone, it is seen to be composed of two 
kinds of tissue, one of which is dense and compact in texture, like ivory; the 
other consists of slender fibres and lamelle, which join to form a reticular 
structure; this, from its resemblance to lattice-work, is culled cancellous. The 
compact tissue is always placed on the exterior of the bone; the cancellous is 
always internal. The relative quantity of these two kinds of tissue varies. in 
different bones, and in. different parts of the same bone, as strength or lightness is 

C2 


20 - GENERAL ANATOMY. 


requisite. Close examination of the compact tissue shows it to be extremely 
porous, so that the difference in structure between it and the cancellous tissue 
depends merely upon the different amount of solid matter, and the size and 
number of spaces in each ; the cavities being small in the compact tissue and the 
solid matter botween them abundant, whilst in the cancellous tissue the spaces are 
large and the solid matter in smaller quantity.“ 

Bone during life is permeated by vessels and is enclosed in a fibrous membrane, 
the periostewm, by means of which many of these vessels reach the hard tissue. 
If the periosteum is stripped from the surface of the living bone small bleeding 
points are seen, which mark the entranco of the periosteal vessels; and on section 
during life, every part of the bone will be seen to exude blood from the minute 
vessels which ramify in it. The interior of the bones of the limbs presents a 
cylindrical cavity filled with marrow and lined by a highly vascular areolar struc- 
ture, called the medullary membrane or internal periosteum, which, however, is 
rather the areolar envelope of the cells of the marrow, than a definite membrane. 

The periosteum adheres to the surface of the bones in nearly every part, 
excepting at their cartilaginous extromities. Where strong tendons or ligaments 
aro attached to the bone, the periosteum is incorporated with them. It consists 
of two layors closely united together, the outer one formed chiefly of connective 
tissue, containing occasionally a few fat-cells, the inner one, of elastic fibres of the 
finer kind, forming dense membranous networks, which can be again separated 
into several layers. In young bones the periosteum is thick, and very vascular, 
and is intimately connected at eithor end of the bone with the epiphysial cartilage, 
but less closely with the shaft, from which it is separated by a layer of soft blas- 
tema, containing a number of granular corpuscles or ‘osteoblasts,’ in which 
ossification proceeds on the exterior of the young bone. Later in life the perios- 
toum is thinner, less vascular, and the osteoblasts have become converted into 
an epithelfal layer, which is separated from the rest of the periosteum in many 
places by cleft-like spaces, which are supposed to serve for the transmission of 
lymph. The periosteum serves as a nidus for the ramification of the vessels 
previous to their distribution in the bone; hence the liability of bone to exfoliation 
or necrosis, when denuded of this membrane by injury or disease. Fine nerves 
and lymphatics, which generally accompany the arteries, may also be demonstrated 
in the periosteum. 

* 'Bhe marrow not only fills up the cylindrical cavity in the shafts of the long 
bones, but also occupies the spaces of the cancellous tissue and extends into the 
larger bony canals (Haversian canals) whith contain the blood-vessels. _ It differs in 
composition in different bones. In the shafts of adult long bones, the marrow is of 
a yellow colour, and contains, in 100 parts, 96 of fat, 1 of areolar.tissue and vessels; 
and 3 of fluid, with extractive matter, and consists of a matrix of fibrous tissue, 
supporting numerous blood-vessels and cells, most‘of which are fat-cells, but some 
few are ‘marrow cells.’ In the dat and short bones, in the articular ends of the 
long bones, in the bodies of the vertebre, in the cranial diploé, and in the sternum 
and ribs, it is of a ved colour, and contains, in 100 parts, 75 of water and 25 of solid 
matter, consisting of albumen, fibrin, extractive matter, salts, and a mere trace of 
fat. The red marrow consists of a small] quantity of areolar tissue, blood-vessels, 
and numerous cells, some few of which are fat-cells, but the great majority 
roundish nucleated cells, the true ‘marrow cells’ of Kélliker. These marrow-cells 
resemble in appearance the white corpuscles of the blood, and, like them, possess 
amceboid movements. Occasionally they may be seen to possess a slightly pinkish 
hue, and it has been stated by Neumann that they are then in a transitional 
stage between marrow-cells and red blood-corpuscles, and that one of the sources 
of blood-globules is the marrow of the spongy bones. 

Giant-cells (myclo-plaques, osteoclasts), large, multinucleated, protoplasmic 
masses, are also to be found in both sorts of adult marrow. 

-Vessels of Bone.—The blood-vessels of bone are very numerous. Those of the 
compact tissue are derived from a close and dense network of vessels ramifying in 
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the periosteum. From this membrane, vessels pass into the minute orifices in the 
compact tissue, running through the canals which traverse its substance. The 
cancellous tissue is supplied in a similar way, but by a less numerous set of larger 
vessels, which, perforating the outer compact tissue, are distributed to the cavities 
of the spongy portion of the bone. In the long bones, numerous apertures may 
be seen at the ends near the articular surfaces, some of which give passage to the 
arteries of the larger set of vessels referred to; but the most numerous and largest 
apertures are for the veins of the cancellous tissue, which run separately from the 
arteries. Tlie medullary canal in the shafts of the long bones is supplied by one 
large artery (or sometimes more), which enters the bone at the nutrient foramen 
(situated in most cases near the centre of the shaft), and perforates obliquely the 
compact structure. The medullary or nutrient artery, usually accompanied by ono 
or two veins, sends branches upwards and downwards, to supply the medullary 
membrane, which lines the central cavity and the adjoining canals. The ramifica- 
tions of this vessel anastomose with tle arteries both of the cancellous and com- 
pact tissues.* In most of the flat, and in many of the short spongy bones, one 
or more large apertures are observed, which transmit, to the central parts of the 
bone, vessels corresponding to the medullary arteries and veins. The veins emerge 
from the long bones in three places (Kélliker)—(1) by one or two large veins, which 
accompany the artery; (2) by numerous large and small vems at the articular 
extremities; (8) by many small veins which arise in the compact substance. In 
the flat cranial bones the veins are large, very numerous, and run in tortuous 
canals in the diploic tissue, the sides of the canals being formed by a thin lamella 
of bone, perforated here and there for the passage of branches from the adjacent 
cancelli. The same condition is also found in all cancellous tissue, the veins being 
enclosed and supported by osseous structure, and having exccedingly thin coats. 
When the bony structure is divided, the vessels remain patulous, and do not 
contract in the canals in which they are contained. Hence the constant occur- 
rence of purulent absorption after amputation, in those cases where the stump 
becomes inflamed, and the cancellous tissue is infiltrated and bathed in pus. 

Lymphatic vessels, in addition to those found m the periosteum, have been 
traced, by Cruikshank, into the substance of bone, and Klem describes them as 
running in the Haversian canals. Nerves are distributed freely to the periosteum, 
and accompany the nutrient arteries into the interior of the bone. They are said 
by Kélliker to be most numerous in the articular extremities of the long bones, m 
the vertebree and the larger flat bones. 

Minute anatomy.— Tlie intimate stricture of bone, which in all essential par- 
ticulars is identical in the compact and cancellous tissue, is most easily studied in 
w trangverse sectioy from tlie compact wall of one of the long bones after macera- 
tion, such as is shown in fig, 25. 

If this is examined with a rather low power the bone will be seen to be mapped 
out into a number of circular districts: each one of which consists of a central 
hole, surrounded by a number of concentric rings. These districts are termed 
Haversian systems ; the central hole is an Haverstan canal, and tht rings around 
are layers of bone-tissue arranged concentrically around the central canal, and 
termed lamell@. Moreover, on closer examination, it will be found that between 
these lamell, and therefore also arranged concentrically around the central canal, 
are a number of little dark specks, the lacunz, and that these lacunw are connected 
with each other and with the central Haversian canal by a numer of fine dark 
lines, which radiate like the spokes of a wheel and are called canaliculr. All these 


* This view is not, however, entertained by all anatomists. Mr. Charles Stuart be- 
lieves that, in many cases at all events, the vessels of the periosteum supply only the 
circumferential lamellw on the surface of the shaft of the bone, which are formed from this 
membrane, and that the whole of the rest of its stwucture is supplied by the vessels of the 
medullary membrane, and that only very exceptionally does any anastomosis take placo 
between the two sets of vessels. Certainly, in one microscopic section which I had an 
opportunity of examining, through the kindness of Mr. Stuart, this appeared to be the case. 
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structures, the Haversian canal, the concentric lamelle, the lacunm, and the 
canaliculi, may be seen in any single Haversian system, forming a circular district 
round a central canal. Between these circular systems, filling in the irregular 
intervals which are left between them, 
are other lamelle, with their lacunme 
and canaliculi, running i various 
directions, but more or less curved 
(fig. 26). These arc termed znterstitial 
lamellew. Again, other lamcllw, for 
the most part found on the surface of 
the bone, are arranged concentrically 
to the eireumfercnee of bone, consti- 
tuting, as it were, a single Haversian 
system of the whole bone, of which 
the medullary cavity would represent & 
the Haversian canal. These latter 
lamelle are termed circumferential, 
or by some authors primary or funda-. 
mental lamelle, to distingnish them 
from those laid down around the axis 
of the Haversian canals, which are 
then termed secondary or special. 
lamelle. oo 
The Haversian canals, seenas round —“¢ueYamellw of thew cauala e anise at the taearetl: 
holes in a transverse section of bone at yal, herrea ner 
or nbout the centre of each Haversian 
system, may be demonstrated to be true canals, if a longitudinal section be made, 
ws in fig.+28. It will then be seen that these round holes are tubes cut across, 
which run parallel with the longitudinal axis of the bone for a short distance, 


Vig. 25.—From a transverse section of the 
diaahysis of the humerus. Magnified 35c 
times, 






Vig. 26.—Transverse section of compact tissue of bone. Magnified 
about 150 diameters. (Sharpcy.) 
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and then branch and communicate. They vary cousiderably in size, some being 
as large as x), of an inch in diameter; the average size being, however, 
about =),, of an inch. Near the medullary cavity the canals are larger than 
those near the surface of the bone. Each canal contains a blood-vessel, one or 
two lymphatics, and the larger ones also contain a small quantity of marrow. 
Those on the surface of the bone, open by minute orifices, and those near the 
medullary cavity open in the same way into this space, so that the whole of the 
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bone is permeated by a system of blood-vessels running through the bony canals 
in the centre of the Haversian systems. 

The lamelle are thin plates of bone-tissue encircling the central dara and 
might be compared, for the sake of illustration, to a number of sheets of paper 
pasted one after another around a central hollow cylinder. After macerating a 
piece of bone in dilute mineral acid, these lamelle may be stripped off in a longitu- 
dinal direction as thin films. If one of these is examined with a high power under 
the microscope it will be found to be composed of a finely reticular structure, present- 
ing the appearance of lattice-work made up of very slender, transparent fibres, 
decussating obliquely, and coalescing at the points of intersection so as to form an 
exceedingly delicate network. In many places the various lamell# may be secn to 
be held together by tapering fibres, which run obliquely through them, pinning or 
bolting them together. These fibres were first described by Sharpey and were 
named by him perforating fibres. 

The lacuwe are situated between the lamelle and consist of a number of ob- 
long spaces. In an ordinary microscopic section, viewed by transmitted light, they 
appear as dark, oblong, opaque spots, and were formerly believed to be solid cells. 
Subsequently, when it was seen that the Haversian canals were channels which 
lodge the vessels of the part, and the canaliculi minute tubes by which the plasma 
of the blood circulates through the tissue, it was taught that the lacunsm were 
hollow spaces filled during life with the same fluid, and only lined (if lined at 
all) by a delicate membrane. But this view appears also to be delusive. | Exa- 
mination of the structure of the bone, when recent, led Virchow to believe 
that the lacumi are really filled up during life with a nucleated cell, the processes 
from which pass down the canaliculi—a view which is now universally received 

; (fig. 27). It is by means of these cells that 
I ‘th 27.— Nucleated bonc-cells and — the fluids necessary for nutrition are brought 
weir Processes, contained in the into contact with the ultimate tissue of bone. 


bone-lacune and their canaliculi ro- é naar 
spectively. ‘rom. section through The canaliculi are exceedingly minute 


the vertebra of an adult mouse. chamels, which pass across the lamellw 
(Klein und Noble Smith.) and connect the lacunm with neighbouring 

lacunre and also with the Haversian canal. 

Irom this central canal a number of the 

canaliculi are given off, which radiate from 
\~ if and open into the first set of lacune, 
arranged around the Haversian canal be- 
tWeen the first and,second lamelle. From 
these lacunzw a second set of canaliculi are 
given off, which pass outwards to the next 
serics of lacunm, and so on until these reach 
the periphery of the Haversian system ; 
here the eanaliculi given off from the last 
series of lacunew do uot communicate with 
the lacuns# of neighbouring 2>Haversian sys- 
tems, but after passing outwards for » short 
distance form loops and return to their own lacune. Thus every part of an 
Huversian system is supplied with nutrient fluids derived from the vessels in the 
Haversian canals and traversing the canaliculi and lacuna. 

The bone-cells are contained in the lacunx, which, however, they do not 
completely fill. They are flattened nucleated cells, which Virchow has shown are 
homologous with those of counective tissue. The cells are branched, and the 
branches, especially in young bones, pass with the canaliculi from the lacune. 

If » longitudinal section be examined, as in fig. 28, the appearances are identical. 
The appearance of concentric rings is replaced by that of lamellwe or rows of 
lacunz, parallel to the course of the Haversfan canals, and these canals appear 
like half-tubes instead of circular spaces. The tubes are seen to branch and 
communicate, so that each separate Haversian canal runs only a short distance. 
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In other respects the structure has much the same appearance as in transverse 
sections. 

In sections of thin plates of bone (as in the walls of the cells which form -the 
cancellous tissue) the Haversian canals are absent and the canaliculi open into 
Ee er ee ae ee the spaces of the cancellous tissue 
“IG. 20.——nection paraile @ suriace medullary spaces), which thus have 

phate ai tl i same Pesca, as the Haversian 
canals in the more compact bone. 

Chemical composition.-—-Bone con- 
sists of an animal and an earthy part 
intimately connected together. 

The animal part of a bone may be 
obtained by immersing the bone for a 
considerable time in dilute mineral acid, 
after which process the bone comes out 
exactly the same shape as before but 
perfectly flexible, so that a long bone 
(one of the ribs, for example) can easily 


Fig. 29.—Section of bone after tho re- 
moval of the earthy*matter by the action 
of acids. 





a, Hoversian canals, &. Lacuna seen from the side. 
ce. Others seen frum the surface in lamelle which are 
cut horizontally, 


be tied in a knot. If now a transverse section be made (fig. 29) the same gencral 
arrangement of the Haversian canals, lamelle, lacuna, and canaliculi is seen, though 
not so plainly as in the ordinary section. 

The earthy part may:be obtained separate by calcination, by which the animal 
matter is completely burnt out. The bone will still retain its original form, but 
it will be white and brittle, will have lost about one-third of ita original weight, 
and will crumble down with the slightest force. The earthy matter confors on 
bone its hardness and rigidity, and the animal matter its tenacity. 

The animal base is often called cartilage, but differs from it in structure, in the 
fact that it is softer and more flexible, and that when boiled with a high pressure 
it is almost entitely resolved into gelatine. 

The organic constituent of bone forms about one- third, or 33°3 per cent.; the 
inorganic inatter, two-thirds, or 66°7 per cent; as is seen in the subjoined analysis 
of Berzelius :— 


Organic matter . ; Gelatine and blood-vessels ‘ 
: (Carbonate oflime . . . 


Inorganic Carbonate of lime . gee 
or Fluoride of calcium . : : 
Earthy matter... | Phosphate ofmagnesin .  . 
Soda and chloride of iodium . 


Some chemists add to this about 1 per cent of fat. 
Some difference exists in the proportion between the two constituents of bone 
at different periods of life. In the child the animal matter predominates, whereas 
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in aged people the bones contain a larger proportion of earthy matter, and the 
animal matter is deficient in quantity and quality. Hence in children it is not 
uncommon to find, after an injury to the bones, that they become bent or only 
partially broken, whereas in old people the bones are more brittle and fracture 
takes place more readily. Some of the diseases, also, to which bones are liable 
mainly depend on the disproportion ‘between the two constituents of bone. Thus 
in the disease called rickets, s0 common in the children of the poor, the bones 
become bent and curved, either from the superincumbent weight of the body, or 
under the action of certain muscles. This depends upon some defect of nutrition 
by which bone becomes deprived of its normal proportion of earthy matter, whilst 
the animal matter is of unhealthy quality. In the vertebre of a rickety subject, 
Dr. Bostock found in 100 parts 79°75 animal and 20°25 earthy matter. 

Development of bone.—In the fotal skeleton some bones, such as the long 
bones of the limbs, are cartilaginous: others, as the cranial bones, are membranous. 
Hence two kinds of ossification are described: the itra-cartilaginous and the 
mtra-membranous; and to these a third is sometimes added, the subperiosteal, 
which, however, is the same as the second, only taking place under different cir- 
cumstances. 

Intra-cartilaginous ossification.—Just before ossification begins the bone is 
entirely cartilaginous, and in a long bone, which may be taken as an example, the 

process commences in thie 
Fie. 30.—Longitudinal section through the ossifying centre and proceeds towards 
portion of a long bone in the human embryo. the extremities, which for 
some time remain cartila- 
ginous. Subsequently a simi- 
lar process commences in 
one or more places in those 
extremities and « gradually 
extends through it. The 
extremity does not, however, 
become joined to the shaft of 
tho bone until growth has 
ceased, but remains separated 
by a layer of cartilaginous 
tissue termed epwphysial, cur- 
tilage. 

The first step in the ossi- 
fication of the cartilage is that 
the cartilage-cells, at the point 
where ossification 18 com- 
mencing and which is termed 
a centre of ossification, enlarge 
and arrange themselves in 
rows (fig. 30% The matrix 
in which they are embedded 
increases in quantity, so that 
the cells become further sepa- 
rated from each other. <A 
deposit of calgareous material 
now takes place in this matrix, 
between the rows of cclls, so 
that they now become sepa- 
rated from each other by 
lengitudinal columns of calci- 
fied matrix, presenting a granular and opaqué appearance. Here and there the 
matrix between two cells of the same row also becomes calcified, and thus we have 
transverse bars of calcified substance stretching across from one calcareous column 





a, Cartilaginous rogion. ». Region of calolfied matrix. 
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to another. Thus we have longitudinal groups of the ¢artilage-cells enclosed in 
oblong cavities the walls of which are formed of calcified matrix. These cavities 
are called the primary arcole (Sharpey). : 

At the same time that this process is going on in the centre of the cartilage of 
which the foetal bone consists, certain changes are taking place on ‘its surface. 
This is covered by a very vascular membrane, the periosteum, on the inner surface 
of which, that is to say, on the surface in contact with the cartilage, are a number of 
cells called osteoblasts. By the agency of these cells a thin layer of bony tissue 
is being formed between the pericsteum and the cartilage, by the intramem- 
branous mode of ossification presently to be described. We have then, in this 
first stage of ossification, two processes going on simultaneously: in the centre of 
the cartilage the formation of a number of oblong spaces, formed of calcified matrix 
and containing the cartilage-cells enlarged and arranged in groups, and on the 
surface of the cartilage the formation of a layer of true membrane-bone. The 
second stage consists in the prolongation into the cartilage of processes of the deeper 
or osteogenetic layer of the periosteum. The processes consist of blood-vessels 


Fie. 3t.—Section of fvetal bone ot cat. Fia. 32.-—Part of a longitudinal section 


of the developing femur of a rabbit. 
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ad, Flattened cartilage-cells, b, Knlarged cur- 


er : ene ; een , tilage-cells. ¢, d. newly-formed bone. ¢. 
iv. Lrruption of the subperiosteal tissue. jp, Fibrous layer osteublasta, t 


of the periosteum. 0. lnyer of osteobl . Sul [- - Glant-cells ur osteoblasts. 

Dataal bony dapiadt. BE Uinol-ycmels counted by hook 7h Shrunken cartilage-cells, (From * Atlas 
y dep OCCU] 7 Blee of Llistology,’ Klein aud Nuble Smiti 

corpuscles, (From ‘Quain's Anatomy,’ E. A. Schiifer.) - es mUOeys AN acer ra: 


and cells (osteoblasts). They exchvate passages through the new-formed bony 
layer by absorption, and pass through it into the calcified matrix, fig. 31. Whiere- 
ever these processes come in contact with the calcified walls of the primary areole 
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they absorb it, and thus cause a fusion of the original cavities and the formation 
of larger spaces, which are termed the secondary areole (Sharpey) or medullary 
spaces (Miiller), In these secondary spaces the original cartilage-cells disappear, 
and their cavities become filled with embryonic marrow, consisting of osteoblasts 
and vessels, and derived, at all events in part, in the manner described above, from 
the osteogenetic layer of the periosteum. What becomes of the cartilage-cells is 
not finally determined. By most histologists they are believed to be converted, 
after division, into osteoblasts, and so assist in forming the embryonic marrow. 
Others, on the other hand, believe that they gre simply absorbed and take no part 
in the formation of bone. 

Thus far, then, we have got enlarged spaces (secondary areole), the walls of 
which are still formed by calcified cartilage-matrix, contaming an embryonic 
marrow, derived from the processes sent in from the osteogenetic layer of the peri- 
osteum, and consisting of blood-vessels and round cells, osteoblasts (fig. 32), some 
of which probably are derived from the division of the original cartilage-cells which 
have disappeared. The walls of these secondary areole are at this time of only 
inconsiderable thickness, but they now be- ae ee er er eee ae 
come thickened by the deposition of layers ““}¢ Ra paaifving pire atte diaphy se 
of new bone on their interior. This pro- of a metatarsal bone from a fetal calf. 
cess takes place in the following manner : (After Miillor.) 

Some of the osteoblasts of the embryonic 
marrow, after undergoing rapid division, . 
arrange themselves as an epithelioid layer 
on the surface of the wall of the space 
(fig. 33). This layer of osteoblast forms 
a bony stratum, and thus the wall of the 


Fia. 33.—Transverse section from the 
femur of a human embryo about eleven 
weeks old. 





a. Ground-mass of the cartilage, 8. Of the bone. «. 
Nowly formed bone-cells in profile, more or fcss 


a. A medullary sinus cut transveracly, and 6, another lon- embedded in intercellular substance. d. Medullary 


gitudinally. ¢. Osteoblasta, d, Newly formed osseous canal in process of formation, with vessels and 
substance of a lighter colour. e. That of greater ago. medullary cells. e, %. Bone-cells on their hroad 
J. Laocune: with their cells, g. A cell still united to an aspect. g. Cartilage-capsules arranged in rows, 
osteoblast. and partly with shrunken cell-bodies, 


space becomes gradually covered with a layer of true osseous substance. On this 
a second layer of osteoblasts arrange themselves, and in their turn form an osseous 
layer. By the repetition of this process the original cavity becomes very much 
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reduced in size, and at last only remains as a small circular hole in the centre, 
containing the remains of the embryonic marrow—that is, a blood-vessel and a few 
osteoblasts. This small cavity constitutes the Haversian canal of the perfectly 
ossified bone. The successive layers of osseous matter which have been laid down 
and which encircle this central canal, constitute the lamell~ of which, as we have 
seen, each Haversian system is made up.. As the successive layers of osteoblasts 
form osseous tissue, certain of the osteoblastic cells remain included between the 
various bony layers. These continue persistent and remain as the corpuscles of 
the future bone, the spaces enclosing them forming the lacun#m (fig. 34). The 
mode of the formation of the canaliculi is not known. : 

Such are the changes which may be observed at one particular point, the centre 
of ossification. While they have been going on here a similar process has been 
proceeding in the same manner towards the end of the shaft, so that in the ossifying 
bone all the changes described above may be seen in different parts, from the true 
bone in the ventre of the shaft to the hyaline cartilage at the extremities. The 
bone thus formed differs from the bone of the adult in being more spongy and less 
regularly lamellated. 

Thus far, then, we have followed the steps of a process by which a solid bony 
mass is produced, having vessels running into it from the periosteum, Haversian 
canals in which those vessels run, medullary spaces filled with fotal marrow, 
lacune with their contained bone-cells, and canaliculi growing out of these lacune. 

This process of ossification, however, is not the origin of the whole of the 
skeleton, for even in those bones in which the ossification proceeds in a great 
measure from a single centre, situated in the cartilaginous shaft of a long bone, a 
considerable part of the original bone is formed by intra-membranous ossification 
beneath the perichondrium or periosteum; so that the girth of the bone is increased 
by bony deposit from the deeper layer of this membrane. The shaft of the bone is 
at first solid, but a tube is hollowed out in it by absorption around tlie ‘vessels 
passing into it, which becomes the medullary canal. This absorption is supposed 
to be brought about by large ‘ giant cells,’ which have long been recognised as o 
constituent of footal marrow, and which are believed by Kélliker to have the power 
of absorbing or dissolving bone, and he has therefore named them ‘ osteoclasts.’ 
They vary in shape and size, and are known by containing a large number of clear 
nuclei, sometimes as many as twenty. The occurrence of similar cells in some 
tumours of bones has led to such tumours being denominated ‘ myeloid.’ 

As more and more bone is removed by this process of absorption from the 
interior of the bone to form the medullary canal, so more and more bone is deposited 
on the exterior from the periosteum, until at length the bone has attained the shape 
and size which it is destined to retain during adult life. As ,the ossificatjon of 
the cartilaginous shaft extends towards the articular ends it carries with it, as it 
were, @ layer of cartilage, or the cartilage grows as 1¢ ossifies, and thus the bone is 
inereased in length. During this@eriod of growth the articular end, or epiphysis, 
remains for some time entirely cartilaginous, then a bony centre appears in it, and 
it commences the same process of intra-cartilaginous ossification ; but this process 
never extends to any great distance. The epiphyses remain separated from the 
shaft by a narrow cartilaginous layer for a definite time. This layer ultimately 
ossifies, the distinction between shaft and epiphysis is obliterated, and the bone 
assumes its completed form and shape. The same remarks also apply to. the 
processes of boneswhich are separately ossified, such as the trochanters of the femur. 
The bones, having been formed, continue to grow until the body has acquired its 
full stature. They increase in length by ossification continuing to extend in the 
epiphysial cartilage, which goes on growing in advance of the ossifying process. 
They increase in circumference by deposition of new bone, from the deeper layer of 
the periosteum, on their external surface, and at the same time an absorption takes 
place from within, by which the medullary cavity is increased. ” 

The medullary spaces which characterise the cancellous tissue are sroduaad bs 
the absorption of the original foetal bone in the same way as the original medullary 
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canal is formed. The distinction between the cancellous and compact tissue appears 
to depend essentially upon the extent to which this process of absorption has been 
carried ; and we may perhaps remind the reader that in morbid states of the bone 
inflammatory absorption produces exactly the same change, and converts portions 
of bone naturally compact into cancellous tissue. 

Intra-membranous ossification.—The intra-membranous ossification is that by 
which the bones of the vertex of the skull are entirely formed. In the bones 
which are so developed, no cartilaginous mould precedes the appearance of the 
bone-tissue. In the membrane which occupies the place of the future bone, a 
little network of bony spiculm is first noticed, radiating from the point of ossifica- 
tion. When these rays of growing bone are examined by the microscope, they 
are found to consist of a network of fine clear fibres and granular corpuscles, 
with a ground-substance between. The fibres are termed osteogenic fibres, and 
soon become dark and granular from calcification, and as they calcify they are 
found to enclose the granular corpuscles or ‘ osteoblasts ’ (fig. 35). The calcifica- 

tion not only involves the osteogenic 
Fa. 35.—Osteoblasts from the parietal fibres, but also the ground-substance of 
oe re (ager G ae thirteen the tissue in which they are contained. 
epenganers The corpuscles at first lie upon the osteo- 
genic fibres, so that they can be removed 
by brushing the specimen with a hair- 

pencil, in order to render the fibres clear ; 
but they gradually become involved in the 
ossifying matrix, and form the corpuscles 
of the future bone, the spaces in which 
they are enclosed constituting the lacunm. 
As the tissue increases in thickness, 
vessels shoot into it, grooving for them- 
selves spaces or channels, which become 
| A, __ the Haversian canals. Thus, the intra- 
a. Bony septa with the cells of the Iacunm. 6, ayers membranous and intra-cartilaginous pro- 
of osteoblaste, ¢, The latter in transition to bone- —_gogses of ossification are similar in their 

_ more essential features. 

The number of ossific centres is different in different bones. In most of the 
short bones ossification commences by a single point in the centre, and prozeetls 
towards the circumference. In the long bones there is a central point of ossifica- 
tion for the shaft or diaphysis ; and one’or more for each extremity, the epiphysis. 
That for the shaft is first to appear. The union of the epiphyses with the shaft 
takes place in the reverse order to that in which their ossification began, and 
appears to be regulated by the direction of the nutrient artery of the bone. Thus, 
the nutrient arteries of the bones of the arm and fore-arm are directed towards 
the elbow, and the epiphyses of the bones formirf this joint become united to the 
shaft before those at the opposite extremity. In the lower limb, on the other 
hand, the nutrient arteries pass in a direction from the knee; thaf is, upwards in 
the femur, downwards in the tibia and fibula; and in them it is observed that the 
upper epiphysis of the femur, and the lower epiphysis of the tibia and fibula, 
become first united to the shaft. 

Where there is only one epiphysis, the medullary artery is directed towards 
that end of the bone where there is no additional centre; as towatds the acromial 
end of the clavicle, towards the distal end of the metacarpal bone of the thumb 
and great toe, and towards the proximal end of the other metacarpal and meta- 
tarsal bones. 

Besides these epiphyses for the articular ends, there are others for projecting 
parts or processes, which are formed separately from the bulk of the bone. For 
an account of these, the reader must be referred to the description of the individual 
bones in the sequel. 

_A Imowledge of the exact periods when the epiphyses become joined to the 
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shaft is often of great importance in medico-legal injuries. It also aids the 
surgeon in the diagnosis of many of the injuries to which the joints are liable; 
for it not infrequently happens that, on the application of severe force to a joint, 
the epiphysis becomes separated from the shaft, and such injuries may be mistaken 
for fracture or dislocation. | 7 
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The muscles are formed of bundles of reddish fibres, endowed with the property 
of contractility. Two kinds of muscular tissue are found in the animal body, viz. 
that of voluntary or animal life, and that of involuntary or organic life. The 
muscles of animal life (striped muscles) are capable of being put in action and 
controlled by the will. They are composed of bundles of fibres enclosed in a 
delicate web called the ‘ internal perimysium,’ in contradistinction to the sheath 
of areolar tissue which invests the entire muscle, the ‘external perimysium.’ The 
bundles are termed ‘ fasciculi;’ they are prismatic in shape, of different sizes in 
different muscles, and for the most part placed parallel to one another, though 
they have a tendency to converge towards their tendinous attachments. Each 
fasciculus is made up of a bundle of fibres, which also run parallel with each other, 
and which are separated from one another by a 
delicate connective tissue derived from the peri- a 36.— Transverse section 

: om the sterno-mastoid in 
mysium, and termed endomysium (fig. 34). man. Magnified 50 times. 

A muscular fibre may be said to consist of a 
soft contractile substance enclosed in a tubular 
sheath, named by Bowman the sarcolemma. The 
fibres are cylindrical or prismatic in shape, and 
are of no great length, not extending, it is said, 
further tha an inch and a half. They end cither 
by blending with the tendon or aponeurosis, or 
else by becoming drawn out into a tapering ex- 
tremity which is connected to the neighbouring 
fibre by means of the sarcolemma. Their breadth 
varies in man from gj, to sj, of an inch, the 
average of the majority being about 43,. As a 
ruie, ¢he fibres do not divide or anastomose ; but 
occasionally, especially in the tongue and facial © Fxternal perimysium. 4. aco 
muscles, the fibres may be seen to divide into a aaa _ ~ 
several branches. The precise mode in which the muscular fibre joins the tendon 
has been variously described by different observers. It may, perhaps, be sufficient 
here to say that the sarcolemma, or membranous investment of the muscular fibre, 
appears to become blended with the tissue of the tendon, and prolonged more or 
less into the tendon, so that the latter forms a kind of sheath around the fibre for 
a longer or shorter distance. When muscular fibres are attached to the skin or 
mucous membranes, their fibres are described by Hyde Salter as becoming con- 
tinuous with those of the areolar tissue. 

The sarcolemma or tubular sheath of the fibre is a transparent, elastic, and 
apparently homogeneous membrane of considerable toughness, so that it will some- 
times remain entire, when the included substance is ruptured (see fig. 37). On 
the internal surface of the sarcolemma in mammalia, and also in the substance of 
the fibre in the lower animals, elongated nuclei are seen (fig..53), and in connec- 
tion with these a row of granules, apparently fatty, is sometimes observed. Upon 
examination of a muscular fibre by transmitted light under a sufficiently high 
power, it is found to be apparently marked by alternate light and dark bands or 
stris, which pass transversely, or somewhat obliquely, round the fibre (fig. 37). 
The dark and light bands are of néarly equal breadth, and alternate with great 
regularity. They vary in breadth from about the ,,),5 to the y5, of an inch. 
Other strie pass longitudinally over the fibres, though they are less distinct than 
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the former. This longitudinal striation gives the fibre the appearance of being 
made up of a bundle of fibrille. The muscular fibre can be broken up either in 
a longitudinal or transverse direction (fig. 38). If hardened in alcohol it can be 


Iie. 37.—Two human mus- Fia. 38.— Fragments of striped elementary 
cular fibres. Magnified 350 fibres, showing a cleavage in opposite direc- 
times. tions. Magnified 3co diameters. 





A. Longitudinal cleavage. The longitudinal and transverse 
lines are both seen. Some longitudinal lines are darker and 
wider than the rest, and are not continnous from end to 
end, This results from partial separation of the fibrillix. 
ce. Fibrille separated from one another by violence at the 
broken end of the fibre, and marked by transverse lines 
equal in width to those on the fibre. ¢/ e” represent two 
aApperrances commonly presented by the separated single 
fibrilla (moro highly magnified), ‘At ce the borders and 
transverse lines are all perfectly rectilinear, and the in- 
cluded spaces perfectly rectangular, At ¢” the borders are 
senlloped and the spaces bead-Iike. When most distinet and 
definite the fibrilla presents the former of these appear- 
ances, b, Transverse cleavage. The longitadinal Hnes are 
searecly visible. a. Incomplete fracture following the 
opposite surfiuces of a disc, which stretches across the 
interval, and retains the two fragments in connection. 
The edge and surfaces of this disc are seen td be minntely 
granular, the graniwes correaponding in size tothe thickness 





Tn the one, the bundle of fibril (4) of the dise, and to tho distance between the faint longitu- 
ix torn, and the sarcolemma (@) is dinal lines, 6. Another dise nearly detached, WU. Detached 
seen us AN Gmpty tube, disc, more highly magnified, showing the sarcous elements, 


broken up longitudinally, and forms the so-called fibrille of which some suppose 
the fibre to be made up. Hach fibril is marked by transverse stric, and appears 
to consist of a single row of minufe quadrangular particles, named ‘ sarcous 
clements’ by Bowman. A still further division, however, is capable of being 
made, and each of these fibrillse may be divided into minute threads (fig. 39, B, d), 
consisting of an alternate dark and ligit spot. After exposure to the action of 
dilute hydrochloric acid, the muscular fibre can be broken transversely (fig. 38, B). 
Ié then forms disgs or plates, consisting of the same quadrangular particles, 
attached by their lateral surfaces. 

Upon closer examination with a very high power the appearances become more 
complicated and are susceptible of various interpretations. The transverse stria- 
tion, which in figs. 37 and 38 appears as a mere alternation of dark and light 
bands, is resolved into the appearance shown in fig. 39, which shows a series of. 
broad dark bands, separated by a light band, which is itself divided into two by a 
dark streak. This streak is termed Krause’s membrane ; it is continuous at each 
end with the sarcolemma investing the muscular fibre. Thus it may be said that 
the fibre is divided into a number of transverse compartments by this membrane, 
each compartment containing in the centre a dark plate with # bright border 
above and below, that is to say, between the dark central part and the membrane 
of Krause. This appearance is explained by some as depending on some optical 
property of the investment of the separate sarcous elements. Thus it is supposed 
that the sarcous elements have an opaque interior, and are united to each other by 
a transparent envelope or cell-membrane, the sides of which cohere so closely as 
only to show a single line, while their ends are’ united by some different material 
which breaks up the light and causes a dark band or row of dark dots in the centre 
of the transparent streak formed by the cohesion of the two cell-membranes. 
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Mr. Schiifer describes the sarcous elements as formed by an aggregation of rod- 
like masses of protoplasm, having rounded ends, and believes that the two bright 
bands and intervening row of dark dots are the result of the diffraction of the light 
around these rounded ends, ‘just as a minute oil-globule in water appears sur- 
rounded with a bright halo when examined under the microscope.’ Krause de- 
scribes the structure of striped muscle somewhat differently. The dark line, which 
separatos the two transparent discs seen in fig. 31 between the rows of sarcous 
elements, is a transparent homogeneous inembrane, the membrane of Krause, con- 
tinuous with the sarcolemma (fig. 40). The transparent band on either side of 


Tia. 40.—Part of a striped muscular 


Fig. 39.—a. Portion of a medium-sized human 


Magnified nearly 800 diame- fibre of hydrophylus prepared with 
absolute alcohol. Magnified 300 dia- 
meters. (Klein and Noble Smith.) 
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muscular fibre. 
ters. B. Separated bundles of fibrils, equally 
magnified. a, a. Larger, and b, b, smaller 
collections. c. Still smaller. d, d. The 
smallest which could be detached. 
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== Oye —.» «t. Sarcolemma, b, Membrane of Krause : owing 
mg; mm! to contraction during hardening, the sarcolemma 
may ag shows regular bulgiugs. At the side of Krause's 
— =e membrane is tho transparent lateral dise. The 
ia ay chief mass of a ‘musole compartment’ is occu- 
pied by the contructile disc, composed of surcous 


elements. 
Several nuclei of muscle-corpuscles are shown and 
in them a minute network, 


this membrane (tranrparent lateral dist) separates on either side the sarcous 
elements from the membrane of Krause. The whole space comprised between two 
adjacent membranes of Krause and the corresponding sarcolemma is called 2 
muscle compartment. Within these compartments is contained the muscular 
substance, consisting of a central, dim, doubly refracting disc, which occupies the 
greater portion of the compariment, but is separated above and below from 
Krause’s membrane by a thin layer of transparent, homogeneous fluid-substance, 
which is singly refracting. The central doubly refracting portion is the true con- 
tractile substance, and appears to be homogeneous, but in reality is made up of a 
number of rod-shaped elements. This gives the appearance of longitudinal stria- 
tion after post-mortem changes have taken place, which is not visible during life. 
In the centre of this contractile substance a transparent lighter band can some- 
times be disceriied ; this is known as the median disc of Hensen. 

This form of muscular fibre composes the whole of the voluntary muscles, all 
the muscles of the ear, those of the larynx, pharynx, tongue, the upper half of the 
cesophagus, the heart, and the walls of the large veins at the point where they 
open into it. The fibres of the heart, however, differ very remarkably from those 
of other striped muscles. They are smaller by one-third, and their transverse 
stris are by no means so distinct. The fibres are made up of distinct quadrangu- 
lar cells joined end to end (fig. 41). Each cell contains a clear oval nucleus, 
situated near the centre of the cell. The extremities of the cells have a tendency 
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to branch or divide, the subdivisions uniting with offsets from other cells, and 

thus producing an anastomosis of the fibres (fig. 41). The connective tissue be- 

tween the bundles of fibres is much less than in ordinary striped muscle, and no 
sarcolemma has been proved to exist. 

The capillaries of striped muscle are very abundant and form a sort of rec- 

tangular network, the branches of which run lon- 

Fic. 41.— Anastomosing mus- gitudinally between the muscular fibres, and are 


soarpenee pi area ae joined at short intervals by transverse anastomosing 


the right the limits of the branches. ae 
separate cells with their nuclei Nerves are profusely distributed to striped 


are exhibited somewhat dia- muscle. The mode of their termination will be 
Eramiaucalty described on a subsequent page. 

s.r New The existence of lymphatic vessels in striped 
muscle has not been ascertained, though they have 
been found in tendons and in the sheath of the 
muscle. 

The unstriped muscle, or muscle of organic 
life, is found in the walls of the hollow viscera, 
viz. the lower half of the cesophagus and the 
whole of the remainder of the gastro-intestinal 
tube; in the trachea and bronchi; in the gall- 
bladder and ductus communis choledochus; in 
the pelvis and calices of the kidney, the uterus, 
bladder and urethra ; in the female sexual organs, 
viz. the Fallopian tubes, the uterus (enormously 
developed in pregnancy), the vagina, the broad 
ligaments, and the erectile tissue of the clitoris ; 
in the male sexual organs, viz. the dastos scroti, 
the vas deferens and epididymis, the vesicule seminales, the prostate gland and 
the corpora cavernosa; in the ducts of certain glands, as in Wharton’s duct ; in the 
capsule and trabecul of the spleen ; in the mucous membranes, forming the mus- 
cularis mucos# ; in the arteries, veins, and lymphatics; in the iris and in the skin. 

Plain or unstriped muscular fibre is made up of spindle-shaped cells, called 
contractile fibre-cells, collected into bundles and held together by a cement-sub- 
stance, in which are contained some connective-tissue corpuscles (fig. 42). These 
bundles are further aggregated into larger bundles, or flattened bands, and bound 
together by ordinary areolar tissue. . < 

The contractile fibre-cells (fig. 43) are elongated, spindle-shaped, nucleated 
sells of, various lengths, averaging from 4}y to g}y of an inch in length, and zy) to 
stop Of an inch in breadth. On transverse section they are more or less poly- 
hedral in shape, from mutual pressure. They present a distinctly longitudinally 
striated appearance, and consist of an elastic cell-wall containing a central bundle of 
fibrillw, representing the contractile substance, and an oval or rod-like nucleus, which 
includes, within a membrane, a fine network communicating at tlfe poles of the 
nucleus with the contractile fibres (Klemm). The adhesive interstitial substance, 
which connects the fibre-cells together, represents the endomysium, or delicate 
connective tissue which binds the fibres of striped muscular tissue into fasciculi ; 
while the tissue connecting the individual bundles together represents the peri- 
mysium. The unstriped muscle, as a rule, is not under the cortrol of the will, 
nor is the contraction rapid and involving the whole muscle, as is the case with the 
muscles of animal life. The membranes which are composed of the unstriped 
muscle slowly contract in a part of their extent, generally under the influence of 
a mechanical stimulus, as that of distension or of cold; and then the contracted part 
slowly relaxes while another portion of the membrane takes up the contraction. 
This peculiarity of action is most strongly mirked in the intestines, constituting 
their vermicular motion. 

Chemical Composition of Muscle—In chemical composition the a 
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of both forms consist mainly of a proteid substance—myosin—which Dr. M. Foster 
speaks of as intermediate between fibrin and globulin. It is readily converted by 
the action of dilute acids into syntonin or acid-albumen, and by the action of dilute 
alkalies into alkali-albumen. Muscle which is neutral or slightly alkaline in reaction 


Fig. 42.— Non-striated ele- 
mentary fibres from the 


h lon. 
ae colon Via. 43.— Muscular fibre-cells from 


human arteries. 





1. From the popliteal artery. a, without; 8, 
with acetic acid. 2. From o branch of the 
anterior tibial. «. Nuclel of the fibres. Magni- 
fled 350 times, 

a. Treated with acetic acid, showing 
the eorpuscles, 6. Fragment of a 
ee fibre, not touched with 
acid, 


when at rest, is rendered acid by contraction, from the development probably of 
sarcolactic acid. After death muscle also exhibits an acid reaction, but this 
appears to be due to post-mortem change. 


NERVOUS TISSUE. 


The nervous tissues of the body are) comprised in two great systems—the 
cerebro-spinal and the sympathetic ; and each of these systems consists of a central 
organ, or series of central organs, and of nerves. : . | 

The cerebro-spinal system comprises the brain (including the medulla oblongata), 
the spinal cord, the cranial nerves, the spinal neryes, and the ganglia connected 
with both these classes of nerves. The sympathetic system consists of a double 
chain of ganglia, with the nerves which go to and come from them. It is not 
directly connected with the brain or spinal cord, though it is so indirectly by means 
of its numerous communications with the cranial and spinal nerves. 

All these nervous tissues are composed chiefly of two different structures—the 
grey or vesicular, and the white or fibrous. It isin the former, as is generally 
supposed, that nervous impressions and impulses originate, and by the latter that 
they are conducted. Hence the grey matter forms the essential constituent of all 
the ganglionic centres, both those separated in the ganglia and those aggregated in 
the cerebro-spinal axis ; while the white matter is found in all the commissural 
portions of the nerve-centres and in all the cerebro-spinal nerves. The nerves of 
the sympathetic system are chiefly composed of a somewhat different material in 
structure which is named grey or gelatinous nerve-fibre. This form of nerve-fibre 
is also found in some of the cerebrospinal nerves. 

The grey or vesicular nervous substance is distinguished by its dark reddish- 
grey colour and soft consistence. It is found in the brain, spinal cord, and various 
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ganglia, intermingled with the fibrous nervous substance, and also in some of. the 
nerves of special sense and in gangliform enlargements which are found here and 
there in the course of certain cerebro-spinal nerves. It is composed, as its name 
implies, of vesicles, or corpuscles, commonly called nerve- or ganglion-corpuscles, 
containing nuclei and nucleoli; the vesicles are embedded either in a finely 
granular substance, destitute of any nucleated sheath, as in the brain, or else con- 
tained in a hyaline capsule, lined by a more or less continuous layer of nucleated 
endothelial cells, as in the ganglia. Each vesicle consists of a finely granular 
protoplasmic material, of a reddish or yellowish-brown colour, which occasionally 
presents patches of a deeper tint, caused by the aggregation of pigment-granules 
(fig. 44). No distinct limiting membrane or cell-wall has been ascertained to 
exist. The nucleus is, as a rule, a large, well-defined, round, vesicular body, often 
presenting an intranuclear network, and containing a nucleolus which is peculiarly 
clear and brilliant. The nerve-corpuscles vary in shape and size; some are small, 
spherical or ovoid, with a general even outline, such as those frequently found in the 


Fa. 45.—Nerve-vesicles from the inner part of 

; ; the grey matter of the convolutions of the 
Kia. 44.— Nerve-vesicles from the human brain. Magnified 350 times. 

Gasscrian ganglion of the human 


subject. 





e. A globular one with defined border. 6, Its 
nucleus, ¢. Its nucleolus, d. Candate vesicle. 
¢. Elongated vesicle with two groups of pig- 
mincnt-particles. 7. Vesicle surrounded by its 
sheath or capsule of nucleated particles. g, The 
site, the sheuth only being in focus. Magnified 
300 diameters. » 





Nerve-celis: a. Larger. 0», Smaller. c. Nerve-fibre with axis- 
e cylinder. 
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spinal ganglia; others are more or less angular, as in the ganglia of the sympa- 
thetic ; others, again, are caudate or stellate in shepe, and are characterised by their 
large size and by their having one or more tail-like processes issuing from them, 
which occasionally divide and subdivide into numerous branches (fig. 45). These 
are found in greatest number in the grey matter of the spinal cord. Still others 
are flask-shaped, as in the cortex of the cerebellum ; or conical, as in the cerebral 
convolutions. For the most part nerve-cells have one or more processes, and they 
are distinguished by the number of these processes, as uni-polar, bi-polar, or multi- 
polar cells, ‘These processes are very delicate, apparently tubular and contain a 
similar granular material to that found within the corpuscle. Some of the pro- 
cesses terminate in fine transparent fibres, which become lost among the other 
elements of the nervous tissue; others may be traced until, after losing their 
granular appearance, they become continuous with an ordinary nerve-fibre. 

The white or fibrous nerve-substance or nerve -fibre is found ‘wniversally in the 
nervous cords, and also constitutes a great part’of the brain and spinal cord. The 
fibres of which it consists are of two kinds, the medullated or white fibres and 


the non-medullated or grey fibres. 
D2 
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The medullated fibres form the white part of the brain and spinal cord, and also 
the greater part of the cerebro-spinal nerves, and give to these structures their 
opaque, white aspect. When perfectly fresh they appear to be homogeneous; but 
soon after removal from the body they present, when examined by transmitted 
light, a double outline or contour, as if consisting of two parts. The central por- 
tion is named the axis cylinder of Purkinje ; around this is a sort of sheath of 
fatty material, named the white substance of Schwann, which gives to the fibre its 
double contour, and the whole is enclosed in a 


delicate membrane, the newrtlemma* or primi- Fie. 46.-~ Human nerve-tubes. 


Magnified 350 times. Three of 


tive sheath (fig. 46). 

The axis cylinder constitutes about one-half 
or one-third of the nerve-tube, the white sub- 
stance being greater in proportion in the nerves 


them are fine, one of which is 
varicose, one of middling thick- 
ness, and with a simple contour; 
and three thick, two of which are 


double-contoured, and one with 
grumous contents. 


than in the central organs. It is perfectly 
transparent and is therefore indistinguishable 
in a perfectly fresh and natural state of the 
nerve. It is described by Kélliker as being 
distinguished from the white substance by the 
fact that, though soft and flexible, it is not 
fluid and viscid, but firm and elastic, somewhat 
like coagulated albumen, with which it appears 
for the most part also to agree in its chemical 
characters. When examined under a high power 
it presents the appearance of longitudinal stria- 
tion, as if composed of very fine homogeneous 
fibrillse, held together in a faintly granular in- 
terstitial material. Occasionally at its termina- 
tion the axis-cylinder of a fibre may be seen 
to break up into exceedingly fine fibrillw, con- 
firming the view of its fibrillar structure. These 
fibrille have been termed the primitive fibrille 
of Schultze. The axis-cylinder is said to be en- 
veloped in a very delicate hyaline sheath, which 
separates it from the white matter of Schwann. Tho medullary sheath or white 
matisr of Schwann is regarded as being a fatty matter in a fluid state, which insulates 
and protects the essential part of the nerve—the axis-cylinder. The white matter 
varies in thickness to a very considerable extent, in some forming a layer of extreme 
thinness, so as to be scarcely distinguishable, in others forming about one-half the 
nerve-tube. The size of the nerve-fibres, which varies from .;gy,5 tO go/gy Of at 
inch, depends mainly upon 
the amount of the white sub- 
stance, though the axis-cylin- 





Fic. 47.—A node of Ranvier of a medullated nerve- 
e fibre, viewed from above, magnified about 750 dia- 


der also varies in size within 
certain limits. The white 
substance of Schwann does 


meters. The medullary sheath is discontinuous at 
the node, whereas the axis-cylinder passes from one 
segment into the other. At the node the sheath 


of Schwann appears thickened. (Klein and Noble 
Smith.) | 


not always form a continuous 
sheath to the axis-cylinder, 
but undergoes interruptions 
in its continuKy at regular 
intervals, giving to the fibre 
the appearance of constriction 
at these points. These were first described by Ranvier, and are mown as the 
Nodes of Ranvier (fig. 47). The portion of nerve-fibre between two nodes is 
called an internodal segment. The neurilemma or primitive sheath is not inter- 
rupted at the nodes, but passes over them as a continuous membrane. Each 


* In older histological works the term ‘neurilemma’ is used to designate the fibrous 
envelope of the whole nerve, now called ‘ perineurium.’ 
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internodal segment contains an oval nucleus embedded in the medullary sheath, 
and occasionally more than one nucleus may be seen in the same internode. Medul- 
lated nerve-fibres, when examined, frequently present a beaded or varicose appear- 
ance: this is due to manipulation and pressure causing the oily matter to collect 
into drops, and in consequence of the extreme delicacy of the primitive sheath, 
even slight pressure will cause the transudation of the fatty matter, which collects 
as drops of oil outside the membrane. This is, of course, promoted by the action 
of ether (fig. 48). 

The neurtlemma or primitive sheath (sometimes called the tubular membrane 
or nucleated sheath of Schwann) at first appears structureless, but when stained 
with nitrate of silver, is seen to consist of nucleated endothelial cells. The nuclei 
of these cells are oval and somewhat flattened, and bear a definite relation to the 
nodes of Ranvier; one nucleus 
generally lying in the centre 

diameters. “1@. 49.—A small nervous Of each node, though in some 
Onn branch from the sym- few instances two nuclei may 

| 0 o b pathetic of a mammal. be found in the same node. 
! rs Non-medullated flbres.— 
Most of the nerves of the sym- 
pathetic system, and some of 
the cerebro-spinal (see espe- 
cially the description of the 
olfactory nerve), consist of 
another variety of nervous 
fibres, which are called the 
grey or gelatinous nerve-fibres 
—fibres of Remak (fig. 49). 
These consist of a bundle 
of finely striated fibrillx 
enclosed in a sheath. Nuclei 
may be detected at intervals 

inite, eabetance of Schwan, in each fibre, which 

invetiier. Several oilsgiobules a. Two dark-bordered nerve-tubes believes to be situated in the 


per Fi ease the sana among a number of Renmuk’s sheath of the nerve-fibre, as 


Fic. 48.—Magnified 300 





. Nerve-tube of the common 
eel in water. The delicate linc 
on its oxterior indicates the 
tubular membrane. The dark 





around the exterior of the tube. fibres, b. in the medullated variety. In 
ie external appearance the gela- 


= tinous nerves are semi-trans- 


° re 
parent and grey or yellowish-grey. The individual fibres vary in size, generally 
*averaging about balf the size of the medullated fibres; but, on the one hand, the 
primitive fibrille formed by the breaking up of the cerebro-spinal fibres, as above 
mentioned, are of hardly appzeciable thickness ; while, on the other hand, some 
of the gelatinous fibres (especially those on the olfactory bulb) are said to be 
three or four times as thick as those of the cerebro-spinal nerves. 

Chemical composition.—The different portions of the nervous system are com- 
posed of the two above-described kinds of nervous structure, the chemical compo- 
sition of which is shown by the following analysis, by Lassaigne, which represents 
the relative proportion of the different constituents composing the grey and white 
matter of the brain. 

Grey * White 
Water . 2. eee el GN 73°0 


Albuminous matter... see et 7°5 99 
Colourless fat . . .« + «© «6 «© « I'o 13°9 
Redfat . «© «© «© © «© «© «© 6 3°7 o9 
Osmazome and lactates . ; ; : ° : 4 1'0 
Phosphates . . -«© «+ > i oe « I'2 1°3 


‘It appears from this analysis that the cerebral substance consists of albumen, 
dissolved in water, combined with fatty matter and salts. The fatty matters con- 
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sist of cerebrin, neurin, and lecithin. The two latter were first described by 
Liebreich as a crystalline phosphuretted fat, which he termed protagon. It seems 
probable, however, that it is simply a mixture of neurin and lecithin. Cholesterine 
is also described as one of the chemical constituents of the nervous tissues, being 
found in conjunction with lecithin. The salts are the phosphates of potash, soda, 
lime, magnesia, and iron, sulphate of potash and chloride of sodium, with traces 
of silica. According to Vanquelin, the cord contains a larger proportion of fat 
than the brain; and according to L’Héritier, the nerves contain more albumen and 
more soft. fat than the brain. 

The nervous structures are divided, as before mentioned, into two great systems ; 
viz. the cerebro-spinal, comprising the brain and spinal cord, the nerves connected 
with these structures, and the ganglia situated on them and the sympatheti, 
consisting of a double chain of ganglia and the nerves connected with them. All 
these structures require separate consideration ; they are composed of the two kinds 
of nervous tissue above described, intermingled in various proportions and having, 
in some parts, a very intricate arrangement. 

The brain or encephalon is that part of the cerebro-spinal system which is 
contained in the cavity of the skull. It is divided into several parts, named the 
medulla oblongata, pons, cerebellum, and cerebrum. In these parts the grey or 
vesicular nervous matter is found partly on the surface of the brain, forming the 
convolutions of the cerebrum, which are in the most direct relation to the mental 
faculties, and the lamingw of the cerevellum, the functions of which are still a 
matter of dispute. Again, grey matter is found in the interior of the brain, col- 
lected into large and distinct masses or ganglionic bodies, such as the corpus striatum, 
optic thalamus, and corpora quadrigemina ; the functions of which bodies, so far as 
they have been ascertained, have been found to be connected with some of the main 
organic endowments of the body, such as voluntary motion, sensation, and sight. 
Finally, grey matter is found intermingled intimately with the white, but without 
definite arrangement, as in the corpora dentata of the medulla and cerebellum, or 
the grey matter in the pons and the floor of the fourth ventricle. Such scattered 
masses of grey matter are, in many instances at any rate, connected, to all appear- 
ance, with the origin of particular nerves. In some situations their use is unknown. 

The proper nervous matter, both in the brain and spinal cord, is traversed and 
supported by a network of fine connective tissue. This has been termed by Virchow 
the nturoglia, and is supposed to be the source of one of the forms of the tumour 
described by that author under the name g/ioma. 

The white matter of*the brain is divisible into three distinct classes of fibres. 
These are in the first place, the nerves which arise in the grey matter and pass out 
through the cranial foramina. Next the fibres which connect the brain with the 
spinal cord; that is to say, those which are usually traced upwards from the 
columns of the spinal cord, through the medulla oblongata into the encephalon, 
chiefly by means of the anterior pyramids, fasciculi teretes and restiform bodies, 
passing through the pons and crura cerebri to expand into the corpora striata, 
optic thalamus, and convolutions (corona radiata), and by means of the restiform 
bodies into the cerebellum. The other class of white fibres in the brain are com- 
missural, some of the commissures serving to connect different parts of the same 
hemisphere together (as the fornix, processus e cerebello ad testes, &c.) or even 
different parts of the same section or organ, as the arciform fibres of the medulla. 
Most of these commissures are longitudinal ; while others, as the corpus callosum, 
and the transverse fibres of the pons varolii are transverse, serving to connect 
opposite hemispheres together, and thus probably pecusns the single action of a 
double organ. 

The manner in which the grey and white matter are intermingled i in the brain 
and spinal cord is very intricate ard can only be fully understood by a careful 
study of the details of its descriptive anatomy in the sequel... The further considera- 
tion of this subject will therefore be deferred until after the description of the 
various divisions of which the cerebro-spinal system is made up. 
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The nerves are round or flattened cords, formed of the nerve-fibres already 
described. They are connected at one end with the cerebro-spinal centre or with 
the ganglia, and are distributed at the other end to the various textures of the 
body ; they are subdivided into two great classes— the cerebro-spinal, which proceed 
from the cerebro-spinal axis, and the sympathetic or ganglionic nerves, which pro- 
ceed fromthe ganglia of the sympathetic. The cerebro-spinal nerves consist of 
numerous nerve-fibres collected together and enclosed in a membranous sheath, 

fig. 50. A small bundle of primitivo 


Fid. §0.—Transverse section through a micro- 
scopic nerve, representing a compound nerve- 
bundle, surrounded by perineurium. Magni- 
tied 120 diameters. 

The medullated fibres are seen as circles with 


fibres, enclosed in a tubular sheath 
is called a funiculus ; if the nerve is 
of small size it may consist only of 
a single funiculus, but if large, the 


a central dot, viz., medullary sheath and axis- 
cylinder, in transverse section. They are em- 
bedded in endoneurium, containing numerous 
nuclei, which belong to the connective-tissue 
cells of the latter. (Klein and Noble Smith.) 


funiculi are collected together into 
larger bundles or fasciculi, which 
are bound together in a common 
membranous investment, and con- 
stitute the nerve. 

In structure, the common mem- 
branous investment, or sheath of 
the whole nerve, which is called 
the epineurium, as well as the 
septa given off from it, and which 
separate the fasciculi, consists of 
areolar tissue, composed of white 
and yellow elastic fibres, the latter 
existing in great abundance. The 
tubular sheath of the funjculi, called 
the neurtlemma or perineurtwm, con- 
sists of a fine, smooth, transparent 
membrane, which may be easily 
separated, in the form of a tube, 
from the fibres it encloses; in 
structure it consists of connective tis- 
sue, which has a distinctly lamellar 
arrangement, consisting of séveral 
lamelle, separated from each other 
by spaces containing lymph. The 
cerebro-spinal nerves consist almost 

the non-medullated existing in very 





?. Perincurium, consisting of lamingw of fibrous connective 
tissues, alternating with flattened nucleated oonngetive- 
tissue cells, 2, Lymph-space between perineurium and sur- 
face of nerve-Buniile, 


‘exclusively of the medullated nerve-fibres, 
small proportions. : 

The blood-vessels supplying a nerve terminate in a minute capillary plexus, 
the vessels composing which run, for the most’ part, parallel with the funiculi; 
they are connected together by short transverse vessels, forming parrow oblong. 
meshes, similar to the capillary system of muscle. 

The nerve-fibres, as far as is at present known, do not coalesce, but pursue an 
uninterrupted course from the centre to the periphery. In separating a nerve, 
however, into its component funiculi, it may be seen that they do not pursue a 
perfectly insulated course, but occasionally join at a very acute angle with other 
funiculi proceeding in the same direction; from this branches are given off, to 
join again in like manner with other funiculi. It must be remembered, however, 
that in these communications the nerve-fibres do not coalesce, but merely pass 
into the sheath of the adjacent nerve, become intermixed with its nerve-fibres, 
and again pass on, to become blended with the nerve-fibres in some adjoining 
faniculus, - e 

Nerves, in their course, subdivide into branches, and .these frequently com- 
municate with branches of a neighbouring nerve. In the subdivision ‘of a nerve, 
the filaments of which it is composed are continued from the trunk into the. 
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branches, and at their junction with the branches of neighbouring nerves, the 
filaments pass to become intermixed with those of the other nerves in their further 
progress; in no instance, however, have the separate nerve-fibres been shown to 
inosculate. The communications which take place between two or more nerves 
form what is called a plexus. 

Sometimes a plexus is formed by the primary branches of the trunks of the 
nerves—as the cervical, brachial, lumbar, and sacral plexuses—and occasionally by 
the terminal funiculi, as in the plexuses formed at the periphery of the body. In the 
formation of a plexus, the component nerves divide, then join, and again subdivide 
in such a complex manner that the individual funiculi become interlaced most 
intricately ; so that each branch leaving a plexus may contain filaments from each 
of the primary nervous trunks which form it. In the formation also of smaller 
plexuses at the periphery of the body, there is a free interchange of the funiculi 
and primitive fibres. In each case, however, the individual filaments remain 
separate and distinct, and do not imosculate with one another. 

It is probable that through this interchange of fibres, the different branches 
passing off from a plexus have a more extensive connection with the spinal cord 
than if they each had proceeded to be distributed without such connection with 
other nerves. Consequently, the parts supplied by these nerves have more extended 
relations with the nervous centres ; by this means, also, groups of muscles may be 
associated for combined action. 

The sympathetic nerves are constructed in the same manner as the cerebro- 
spinal nerves, but consist mainly of non-medullated fibres, collected into funiculi, 
and enclosed in a sheath of connective tissue. There is, however, in these 
nerves, a certain admixture of medullated fibres, and the amount varies in 
different nerves, and may be known by its colour. Those branches of the sympa- 
thetic which present a well-marked grey colour, are composed more especially of 
gelatinous nerve-fibres, intermixed with a few medullated fibres; whilst those of a 
white colour contain more of the latter fibres and a few of the former. Occasion- 
ally, the grey and white cords run together in a single nerve, without any inter- 
mixture, as in the branches of communication between the sympathetic ganglia 
and the spinal nerves, or in the communicating cords between the ganglia. 

The nerve-fibres, both of the cerebro-spinal and sympathetic system, convey 
impressions of a twofold kind. The sensory nerves, called also centripetal or 
afferent nerves, transmit to the nervous centres impressions made upon the 
peripheral extremities of the nerves, and in this way the mind, through the medium 
of the brain, becomes vonscious of external objects. The motor nersves, called 
also centrifugal or efferent nerves, transmit impressions from the nervous centres 
to the parts to which the nerves are distributed, these impressiyns either eaciting 
muscular contraction or influencing the processes of nutrition, growth, and 
secretion. 

Origin and termination of merves.—By the expression ‘the termination of 
nerve-fibres’ is signified their connections with the nerve- centres, and with the 
parts they supply. The former are sometimes called their origin, or central ter- 
mination, the latter their peripheral termination. The origin in some cases is 
single, that is to say, the whole nerve emerges from the nervous centre by a single 
root; in other instances the nerve arises by two or-more roots, which come off 
from different parts of the nerve-centre, sometimes widely apart from each other, 
and it often happens that when a nerve arises in this way by two roots, that the 
functions of these two roots are different ; as, for example, in the spinal nerves, 
each of which arises by two roots, the anterior of which is motor, and the posterior 
sensory. The point where the nerve root or roots emerge from the nervous centre 
is named the superficial or apparent origin, but the fibres of which the nerve 
consists can be traced for a certain distance into the nervous centre to some portion 
of the grey substance, which constitutes the deep or real origin of the nerve. 
The exact manner in which the fibres, of which the nerve-root is made up, arise 
at their deep origin, is, to a certain extent, uncertain. But it would appear prob- 
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able that there are two modes in which they originate and are connected with the 
nerve-cells, Ifthe multipolar nerve-cells are examined, it will be found that one at 
least of their processes does not branch ; this process is named the azial cylinder 
process, and at first has all the characters of an axis-cylinder. Soon, however, it 
acquires a medullary sheath, and has been traced to be directly continuous with a 
nerve-fibre. -Other processes of a multipolar cell divide and subdivide as they pass 
away from the cell, until at last they form branches of extreme tenuity, and form 
an excessively minute network. These processes apparently consist of cell proto- 
plasm, and are named protoplasm processes. From the network which they form 
minute medullated nerve-fibres arise. So that it would appear that nerve-fibres 
arise : first, directly through the passage of the non-branched axis-cylinder process 
into a fibre; and secondly, through the minute network formed by the branched 
protoplasm processes, | 

Peripheral Terminations of Nerves.— The manner in which nerve-fibres 
terminate peripherally are several, and may be conveniently studied in the sensory 
and motor nerves respectively. Sensory nerves would appear to terminate either 
in minute primitive fibrille or networks of these; or else in special terminal 
organs, which have been termed peripheral end organs, and of which there are 
three principal varieties, viz. the end-bulbs of Krause, the tactile corpuscles of 
Wagner, and the Pacinian corpuscles. 

When a medullated nerve-fibre approaches its termination, the white substance 
of Schwann suddenly disappears, leaving onfly the axis-cylinder, surrounded by the 
neurilemma, and we have now a non-medullated fibre. This undergoes repeated 
division, and after a time loses its neurilemma, and consists only of an axis-cylinder, 
which can be seen, in preparations stained with chloride of gold, to be made up of 
fine varicose fibrils. Finally, the axis-cylinder breaks up into its constituent primi- 
tive nerve-fibrillw, which anastomose with one another, thus forming a network, 
and often present regular varicosities. This network passes between the elements 
of the tissue to which the nerves are distributed, and, as is believed by some, 
actually forms a connection with the cells of the tissue, or else simply comes in 
contact with them. In this way nerve-fibres have been found to terminate in the 
epithelium of the skin and mucous membranes, and in the anterior epithelium of 
the cornea. , 

The end-bulbs of Krause are minute oblong or cylindrical corpuscles, into the 
interior of which the axis-cylinder of the nerve-fibre passes, and terminates‘in a 
coiled plexiform mass or in a bulbous gxtremity. The corpuscle consists of a 
simple nucleated capsule, containing a soft homogeneous fore, in which the ter- 
mination of the axis-cylinder is contained. The white matter of Schwann ceases 
abrupthy as the axistcylinder enters the corpuscle, but the neurilemma is continued 
inwards with the axis-cylinder, and forms an investment of the core, lining the 
interior of the capsule. The end-bulbs have been described as occurring in the 
conjunctive (where, in man, they are spheroidal in shape), in the mucous mem- 
brane of the mouth, and in the cutis and mucous membrane of the penis, clitoris, 
and vagina, where they are termed genital corpuscles. 

The tactile corpuscles of Wagner (fig. 51) are described by him as oval-shaped 
bodies, made up of a soft structureless core, in which the nerve-fibres terminate by 
bulbous enlargements, the whole being enclosed in a capsule of connective tissue, 
so arranged in superimposed lamina, as to present a resemblance, to a miniature 
fir-cone, and he regarded them as directly concerned in the sense of touch. Kdl- 
liker considers that the central part of the papille generally consists of a connec- 
tive tissue more homogeneous than that of the outer part, surrounded by a sort of 
sheath of elastic fibres, and he believes that these corpuscles are merely a variety 
of this structure. The nerve-fibres, according to this observer, run up in & waving 
course to the corpuscle, not penetrating it, but forming two or three coils round it, 
and finally join together in loops. It would appear, however, that the medullated 
fibre winds round the corpuscle once or twice, and then loses its medullary sheath 
and penetrates as an axis-cylinder into the interior of the corpuscle, and there 
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branches ; the branches pursuing a coiled direction within the capsule and termi- 
nating in bulbous enlargements. These tactile corpuscles have been described as 
occurring in the papille of the skin of the fingers and toes. They are not found 
in all the papillw; but from their existence in those parts in which the skin is 
highly sensitive, it is probable that 
they sre specially concerned in’ the Fig. 52.—Pacinian corpuscle, with its 
sense of touch, though their absence system of capsules and central 
from the papillw of other tactile parts 
shows that they are not essential to 
this sense. 

The Pacinian corpuscles* (fig. 52) 
are found in the human subject chiefly | 
on the nerves of the fingers and toes, 
lying in the subcutaneous tissue; but 
they have also been described as con- 


Fig. 51.—F rom the human subject, treated 
with acetic acid. Magnified 350 times. 





A. Side view of a papilla of the hand. «. Cortical layer. 


bo. Tactile corpuscle, with transverse nuclei.  c. a, Artcriul twig, ending in capillaries, which form 
Smaljl nerve of the papilla, with neurilemma. d. loops in some of the intercapsular spaces, and 
Its two nervous fibres running with spiral coils one penctrates to the central capsule. 6. The 
around the tactile corpuscle, ¢. Apparent termina- | fibrous tissue of the stalk prolunged from the 
, tion of one of these fibres. 4. A tactile papilla seen perineurium, n. Nerve-tube advancing to the 
from above so as to show its transverse section, cotitral capsule, there losing its white substance, 
a, Cortical layer. 6. Nerve-fibre. c. Outer layer of and stretching wlong the axis to the opposite 
the tactile body, with nuclei. d. Clear interior sub- end, where it is fixed by a tubercular enlarge- 


stance. ‘ i ment, 


nected with the nerves of the joints, in the genital organs of man and in 
some other situations. Each of these corpuscles is attached to and encloses 
the termination of a single nerve-fibre. The corpuscle, which is perfectly visible 
to the naked eye (and which can be most easily demonstrated in the mosentery 
of a cat), consists of a number of concentric layers of cellular tissue, between 
which Todd‘and Bowman have figured capillary vessels as running. The tissue 
of each lamella is lax, and the interstices between its fibres are filled by a con- 
siderable quantity of watery fluid; it is covered on each surface by a layer of 
epithelioid cells. The nerve, at its entrance into this body, parts with its white 
substance, and the axis-cylinder runs forward into a kind of cavity in the centre 
of the corpuse'e, containing a core of homogeneous material, to terminate in a 
rounded knob or end, sometimes bifurcating previously, in which case each branch 
has a similar arrangement. Grandry, who has examined these corpuscles with 
very high magnifying powers, describes the axis-cylinder as exhibiting a very well- 
marked fibrillar structure, and the bulbous end as consisting of a mass of granules 
into which the fibrils run, diverging as they approach it. The investing capsules 
‘are from thirty to sixty in numbér, the outer being more or less separated from 
each other by a clear fluid—lymph, while the inner are more closely applied 


* Often called in German anatomical works ‘ corpuscles of Vater.’ 
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together. Schultze calls attention to the striking resemblance between the central 
part or core of these Pacinian corpuscles and Krause’s end-bulbs above described. 

In the organs of special sense the nerves terminate in cells, which are modified 
epithelium cells, and have received the name of sensory or nerve-epitheliwm cells. 
The axis-cylinder, after dividing into fibrils, ends in epithelium cells, variously 
modified, and to the peripheral extremity of which are often connected peculiar 
styliform processes. ‘These cells will be more particularly described in the sequel, 
in connection with the description of the organs of special sense. 

Motor nerves are to be traced either into unstriped or striped muscular fibres. 
In the unstriped or involuntary muscles the nerves are derived from the sympa- 
thetic, and are composed mainly of the non-medullated fibres. Near their termi- 
nations they divide into a number of branches, which communicate and form an 
intimate plexus. At the junction of the branches small nuclear bodies are 
situated. From these plexuses minute branches are given off, which divide and 
break up into the ultimate fibrille of which the nerve is composed. These fibrillx 
course between the involuntary muscle-cells, and according to Elischer, terminate 
on the surface of the cell, opposite the nucleus, in a minute swelling. Arnold 
and Frankenhiuser believed that these ultimate fibrille penetrated the muscular 
cell, and ended in the nucleus. More recent observation has, however, tended to 
disprove this. 

In the striped or voluntary muscle. The nerves supplying striped muscular 
fibre are derived from the cerebro-spinal ‘nerves, and are composed mainly of 
medullated fibres. The nerve, after entering the sheath of the muscle, breaks up 
into fibres, or bundles of fibres, which form plexuses, and gradually divide until, as 
a rule, a single nerve-fibre enters a single muscular fibre. Sometimes, however, 
if the muscular fibre is long, more than one nerve-fibre enters it. Within the 
muscular fibre the nerve terminates in a special expansion, called by Kiihne, who 
first accurately described them, motorial end-plates (fig. 53).* The nerve-fibre, 


Fig. 53.—Muscular fibres of Lacerta viridis with the terminations of nerves. 
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a. Seen in profile. » r. The nerve-cnd plates. #8, The base of the plate, consisting of a granular mass with nucici. 
b, The same as seen in looking at a perfectly fresh fibre, the nervous ends being probably still excitable. (The 
forms of the variously divided plate can hardly be represented in a woodcut by sufficiently delicate and pale 
contours ta reproduce correctly what is secy in nature.) c. The eame as seen two hours after eat from poisoning 


by curare, 


on approaching the muscular fibre, suddenly loses its white matter of Schwann, 
which abruptly terminates, the nucleated sheath becomes continuous with the 
sarcolemma of the muscle and only the axis-cylinder enters the muscular fibre, 
where it immediately spreads out, ramifying like the roots of a tree, immediately 
‘beneath the sarcolemma, and is embedded in a layer of granular matter, containing 


* They had, however, previously been noticed, though not accurately described, by 
Do yére, who named them ‘nerve-hillocks.’ 
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a number of clear oblong nuclei, the whole constituting an end-plate from which 
the contractile wave of the muscular fibre is said to start. 

The Ganglia may be regarded as separate and independent nervous centres, of 
smaller size and less complex structure than the brain, connected with each other, 
with the cerebro-spinal axis, and with the nerves in various situations. They are 
found on the posterior root of each of the spinal nerves; on the posterior or sensory 
root of the fifth cranial nerve; on the facial nerve; on the glosso-pharyngeal and 
pneumogastric nerves; and on the branches of certain spinal nerves. They are 
also found in a connected series along each side of the vertebral column, forming 
the trunk of the sympathetic ; and on the branches of that nerve, generally in the 
plexuses or at the point of junction of two or more nerves with each other, or with 
branches of the cerebro-spinal system. On section they are seen to consist of a 
reddish-grey substance, traversed by numerous white nerve-fibres ; they vary con- 
siderably in form and size; the largest are found in the cavity of the abdomen ; the 
smallest, not visible to the naked eye, exist in considerable numbers upon the 
nerves distributed to the different viscera. The ganglia are invested by a smooth 
and firm, closely adhering, membranous envelope, consisting of dense areolar tissue ; 
this sheath is continuous with the perineurium of the nerves, and sends numerous 
processes into the interior of the ganglion, which support the blood-vessels supply- 
ing its substance. 

In structure all ganglia are essentially similar (fig. 54), consisting of the same 
structural elements as the other 
nervous centres, viz., a collection Fig. 54.—Section through a microscopic 
of vesicular nervous matter tra- aa J te pendent diameters. 
versed by tubular and gelatinous 
nerve-fibres. The vesicular uner- 
vous matter consists of nerve or 
ganglion cells, most of which appear 
to be free and of a round or oval 
form; these are more especially 
seated near the surface of the gan- 
glion ; others are unipolar, bipolar, 
or multipolar, and their caudate 
processes give origin to nerve-fibres. 
In ‘the ganglion the nerve-cells are 
usually enclosed in a transparent 
capsule with nuclei on its inner 
surface. The nerve-fibres on en- 
tering the ganglion lay aside their 
perineurium, which becomes con- 
tinuous with the capsule. Some 
of the fibres run through the fan- 
glion without being connected with 





the cells, others arise from the cau- c, Capsule of the ganglion. ». Nerve-fibres passing 
date processes of the cells. ant ot See aengtien, Ths eye tess witch es 
A remarkable modification of are ordinary medullated fibres, but the details of 
the bipolar nerve-cell és found in macaivine owe Pie can ciicn colle areinecaten 
sympathetic ganglia, especially Ss papnesated ua i cantataad va tliv'cepeules: 


in the frog, but also in some few 

instances in the mammal. The cells are pear-shaped, and from the narrow end 
two processes arise: one a straight axis-cylinder process, into which the substance 
of the ganglion is prolonged ; the other, a thin fibre, winds spirally round the straight 
fibre, and then passes away from the cell in the opposite direction and become: 
invested with a medullary sheath and neurilemma of its own, and constitutes ¢ 
medullated fibre, while the straight axis-cylinder process forms a non-medullatec 
fibre. 
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THE VASCULAR SYSTEM. 


The Vascular System, exclusive of its central organ, the heart, is divided into 
four classes of vessels: the arteries, capillaries, veins, and lymphatics; the 
minute structure of which we will now proceed briefly to describe, referring the 
reader to the body of the work for all that is necessary in the details of their 
ordinary anatomy. 

Structure of arteries (fig. 55).—The arteries are composed of three coats: 

internal or epithelial coat (tunica intima 


Fig. 55.—Transverse section through a 
small artery and vein of the mucous 
membrane of the epiglottis of a child. 
Magnified about 350 diameters. (Klein 
and Noble Smith.) 


of Kélliker); middle fibrous or circular 
coat ; and external cellular coat, or tunica 
adventitia. | 

The two inner coats together are very 


easily separated from the external, as by 
the ordinary operation of tying a ligature 
on an artery. If a fine string be tied 
forcibly upon an artery and then taken 
off, the external coat will be found un- 
divided, but the internal coats are divided 
in the track of the ligature and can easily 
be further dissected from the outer coat. 
The inner coat can be separated from the 
middle by a little maceration, or it may 
be stripped off in small pieces; but, on 
account of its friability, it cannot be sepa- 
rated as a complete membrane. It is 
a fine, transparent, colourless structure 
which is highly elastic, and is commonly 
corrugated into longitudinal wrinkles. 
The inner coat consists of—1. A layer of 
pavement-epithelium, the cells of which 
are polygonal, oval, or fusiform, and have 
very distinct round or oval nuclei. his 
endothelium, as it is now generally called, 
is brought into view most distinctly by 
staining with nitrate of silver. 2. A 
sub-epithelial layer, consisting of delicate 
connective tissue with branched cells 
lying in the interspaces of the tissue. 3. 
An elasuic or fenestrated layer, which 
consists of an elastic membrane contain- 
ing a network of elastic fibres, having 
principally a longitudinal direction and 
in which, under the microscope, small 
elongated apertures or perforations may be seen, giving it a fenestrated ap- 
pearance. It was therefore called by Henle the fenestrated membrane. This 
membrane forms the chief thickness of the inner coat, and cati be separated 
into several layers, some of which present the appearance of a network of 
longitudinal elastic fibres, and others present a more membranous character, 
marked by pale lines having a longitudinal direction. In arteries of less than 
a line in diameter the sub-epithelial layer consists of a single layer of stellate 
cells, and the connective tissue is only largely developed in the large-sized ves- 
sels. The fenestrated membrane in microscopic arteries is a very thin layer, 
but in the larger arteries, and especially in the aorta, it has a very considerable 
thickness. 





A. showing the nucleated endothelium, ¢, 
which lines it: the vessel being contracted, the 
endothelial cells appear very thick. Underneath 
the endothelius is the wavy clastic intima, The 
chief part of the wall of the vessel is occupied 
by the circular inusele-coat m: the staff-shaped 

*nuclei gf the muscle-c are well seen. Outside 
this is a, part of the adventitia. This is composed 
of bundles of connective-tissue fibres, shown in 
section, with the nuclei of the connective-tissue 
corpuscles. The adventitia gradually merges into 
the surrounding connective tissue. Vv. Vein show- 
ing a thin endothelial membrane, ¢, raised acci- 
dentally from the intima, which on account of its 
delicncy is seen as a mere line on the modia m. 
This latter is composed of a few circular unstripced 
musole-cells. a. The advontitia, similar in structure 
to that of an artery. 
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The middle coat (tunica media) is distinguished from the inner by its colour and 
by the transverse arrangement of its fibres, in contradistinction to the longitudinal 
direction of those of the inner coat. In the largest arteries this coat is of great 
thickness, of a yellow colour, and highly elastic; it diminishes in thickness and 
becomes redder in colour as the arteries become smaller, and finally becomes very 
thin and disappears. In small arteries this coat is purely muscular, consisting 
of muscular fibre-cells (fig. 43) united to form lamells which vary in number 
according to the size of the artery; the very small arteries having only a single 
layer, and those not larger than one-tenth of a line in diameter three or four 
layers. In arteries of medium size (fig. 56) this coat becomes thicker in proportion 
to the size of the vessel ; 
its layers of muscular Fig. 56. 
tissue are more numerous 
and intermixed with nume- 


rous fine elastic fibres 

which unite to form broad | 
meshed networks. In the : 
larger vessels, as the fe- | 


moral, superior mesenteric, 
coeliac axis, external iliac, 
brachial and popliteal ar- 
teries, the elastic fibres \ 
unite to form lamella, 
which alternate with the 
layers of muscular fibre. 
In the largest arteries the 
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muscular tissue is only ‘lf ted 3 : 
slightly ‘developed and | SN 


forms about one-third or La Fe 
one-fourth of the whole / 


substance of the middle An artery from the mesentery of a child, ‘o62/",and }, vein ‘067! in dia- 
coat; this is especially the meter, treated with acetic acid and magnified 350 times, a, Tunica 


case in the aorta and trunk Cells of the tunion modis, seen partly from the surface, partly apparent 
of the pulmonary artery, a Aretha har ae y. Nuclei of the epithelial cells, &. Elastic longi- 
in which the individual ; 
cells of the muscular layer are imperfectly formed, while in the carotid, axillary, 
iliac and subclavian ayteries the musculur layer of the middle coat is more de- 
veloped. The elastic lamellm are well-marked, may amount to 50 or 60 in number, 
and alternate regularly with the layers of muscular tissue. They are most distinct 
and arranged with great regularity in the abdominal aorta, innominate artery, 
‘and common carotid. ° 
The external coat (tunica adventitia) consists mainly of connective tissue, and 
contains elastic fibres in all but the smallest arteries. In the largest vessels the 
external coat is relatively thin; but in small arteries it 1s as thick or thicker than 
the middle coat. In arteries of the medium size, and above it, the external coat is 
formed of two layers, the outer of which consists of connective tissue, containing 
an irregular elastic network, while the inner is composed of elastic tissue only. The 
inner elastic coat is very distinct in the carotid, femoral, brachial, profunda femoris, 
mesenteric and-cceliac axis, the elastic fibres being often arranged in lamella. In 
the smaller arteries the external tunic consists of a single layer of mixed con- 
nective tissue and elastic fibres ; while in the smallest arteries, just above the capil- 
laries, the elastic fibres are wanting, and the connective tissue, of which the coat 
is e~myosed, becomes more homogeneous the nearer it approaches the capillaries, 
and is gradually reduced to a thin membranous envelope, which finally disappears. 
-::Some arteries have extremely thin coats in proportion to their size ; this is es- 
-eciahy the case in those situated in the cavity of the cranium and spinal canal 
the difference depending on the greater thinness of the external and middle coats 
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The arteries, in their distribution throughout the body, are included in a thin fibro- 
areolar investment, which forms what is called their sheath. In the limbs this 
is usually formed by a prolongation of the deep fascia; in the upper part of the 
thigh it consists of a continuation downwards of the transversalis and iliac fascie 
of the abdomen ; in the neck, of a prolongation of the deep cervical fascia. The 
included vessel is loosely connected with its sheath by a delicate areolar tissue : 
and the sheath usually encloses the accompanying veins, and sometimes a nerve. 
Some arteries, as those in the cranium, are not included in sheaths. 

All the larger arteries are supplied with blood-vessels like the other organs of 
the body; they are called the vasa vasorum. These nutrient vessels arise from a 
branch of the artery or from a neighbouring vessel, at some considerable distance 
from the point at which they are distributed; they ramify in the loose areolar 
tissue connecting the artery with its sheath, and are distributed to the external 
coat, but do not, in man, penetrate the other coats; though in some of the larger 
mammals some few vessels have been traced into the middle coat. Minute veins 
serve to return the blood from these vessels; they empty themselves into the ven 
comites in connection with the artery. 

Arteries are also supplied with nerves, which are derived chiefly from the sym- 
pathetic, but partly from the cerebro-spinal system. They form intricate plexuses 
upon the surfaces of the larger trunks ; the smaller branches being usually accom- 
panied by single filaments. The branches derived from these plexuses penetrate 
the external coat and are principally distributed to the muscular tissue of the 
middle coat. 

The Capillaries.—The smaller arterial branches (excepting those of the caver- 
nous structures of the sexual organs, of the spleen, and in the uterine placenta) 
terminate in a network of vessels which pervade nearly every tissue of the body. 
These vessels, from their minute size, are termed capillaries (capzllus, a ‘ hair '). 
They are interposed between the smallest branches of the arteries and'the com- 
mencing veins, constituting a network, the branches of which maintain the same 
diameter throughout; the meshes of the network being more uniform in shape and 
size than those formed by the anastomoses of the small arteries and veins. 

The diameter of the capillaries varies in the different tissues of the body, their 
usual size being about sy55 of an inch. The smallest are those of the brain, and 
the mucous membrane of the intestines; and the largest, those of the skin, and 
the marrow of bone, where they are stated to be as large as ygi,5 of an inch. 

The form of the capillary net varies in the different tissues, the meshes being. 
generally rounded or elongated. The rounded form of mesr is most common, and 
prevails where there is a dense network, as in the lungs, in most glands and 
mucous membranes, and in the cutis; here the meshes are more or less angular, 
sometimes nearly quadrangular, or polygonal ; more frequently irregular. 

Elongated meshes are observed in the bundles of fibres and tubes composing 
muscles and nerves, the meshes being usually of a parallelogram form, the long 
axis of the mesh running parallel with the long axis of the nerve and fibre. Some- 
times the capillaries have a looped arrangement ; a single vessel projecting from 
the common network and returning after forming one or more loops, as in the 
papille of the tongue and skin. The number of the capillaries, and.the size of the 
meshes, determine the degree of vascularity of a part. The closest network and 
the smallest interspaces are found in the lungs and in the choroid coat of the eye. 
In these situations the interspaces are smaller than the capillary’ vessels them- 
selves. In the kidney, in the conjunctiva, and in the cutis the interspaces are 
from three to four times as large as the capillaries which form them; and in the 
brain from eight to ten times as large as the capillaries in their long diameter, and 
from four to six times as large in their transverse diameter. In the cellulan.anat 
of the arteries the width of the meshes is ten times that of the capillary vessels. 
As a general rule the more active the function of the organ is, the closer is +” 
capillary net and the larger its supply of blood, the network being very nariuw in. 
all growing parts, in the glands and in the mucous membranes; wider in bones 
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and ligaments, which are comparatively inactive, and nearly altogether absent in 
tendons, in which very little organic change occurs after their formation. 
Structure.—The walls of the capillaries consist of a fine, transparent, epithelial 
layer, composed of cells joined edge to edge by an interstitial cement-substance, 
and continuous with the endothelial cells which line the arteries and veins. 
When stained with nitrate of silver the edges which bound the epithelial cells are 
brought into view (fig. 57). These cells are of large size and of an irregular poly- 
gonal or lanceolate shape, each containing an oval nucleus which may be brought: 
into view by carmine or logwood. Between their edges, at various points of their 
meeting, roundish dark spots are sometimes seen, which have been described as 
stomata, though they are closed by intercellular substance. They have been 


Fia. 58.—-Finest vessels on the arterial side. From 
the human brain. Magnified 300 times. 
Fie. 57.—Capillaries from ? 
the mesentery of a guinea- 
pig after treatment with 
solution of nitrate of silver. 
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x. Smallest artery. 2. Transition vessel. 3. Coar er capillaries. 4. 

a. Cells, 6. Their nuclet. Finer capillaries. a. Structureless membrane still with some nnotel, 
representative of the tunica adventitia, b. Nuclei of the muscular 
fibre-cells, c. Nuclei within the small +rtery, perhaps apnertaining 
to an epithelium. d, Nuolei in the transition vessels, 


believed to be the situation threugh which the white corpuscles of the blood, wher 
migrating through the blood-vessels, emerge ; but this view, though probable, is no' 
universally decepted. 7 

In many situations a delicate sheath or envelope of fine connective tissue i 
found around the simple capillary tube, particularly in the larger ones ; and i 
other places, especially in the glands, the capillaries are invested with retiforn 
lymphatic tissue. 

In the largest capillaries (which ought, perhaps, to be described rather as th 
smallest arteries) traces of an epithelial lining and of circular transverse muscule 
fibres are to be seen (fig. 58). 

The veins, like the arteries, are composed of three coats—internal, middle, an 
external ; and these coats are, with the necessary modifications, analogous to tl 
coats of the arteries; the interna] being the epithelial, the middle the muscula 
and the external the connective or areolar. The main difference between tk 
veins and the arteries is in the comparative weakness of the middle coat of tl 
former, and to this it is due that the veins do not stand open when divided, : 
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the arteries do; and that they are passive rather than active organs of the 
circulation. 

In the veins immediately above the capillaries the three coats are hardly to be 
distinguished. The epithelium is supported on an outer membrane separable into 
two layers, the outer of which is the thicker, and consists of a delicate, nucleated 
membrane (adventitia), while the inner is composed of a network of longitudinal 
elastic fibres (intima). In the veins next above these in size (one-fifth of a line 
according to Kélliker) a muscular layer and a layer of circular fibres can be traced, 
forming the middle coat, while the elastic and connective elements of the outer 
coat become more distinctly perceptible. In the middle-sized veins the typical 
structure of these vessels becomes clear. The epithelium is of the same character 
as in the arteries, but its cells are more oval, less fusiform. It is supported by a 
connective-tissue layer, consisting of a delicate network of branched cells, and ex- 
ternal to this is a layer of longitudinal elastic fibres, but seldom any appearance of 
a fenestrated membrane. This constitutes the internal coat. The middle coat is 
composed of a thick layer of connective tissue with elastic fibres, intermixed, in some 
veins, with a transverse layer of muscular fibres. The white fibrous element is 
in considerable excess, and the elastic fibres are in much smaller proportion in the 
veins than in the arteries. The outer coat consists of areolar tissue, as in the 
arteries, with longitudinal elastic fibres. In the largest veins the outer coat is from 
two to five times thicker than the middle coat, and contains a large number of 
longitudinal muscular fibres. This is most'distinct in the hepatic part of the in- 
ferior vena cava, and at the termination of this vein in the heart, in the trunks of 
the hepatic veins, in all the large trunks of the vena porte, in the splenic, superior 
mesenteric, external iliac, renal and azygos veins, In the renal and portal veins 
it extends through the whole thickness of the outer coat, but in the other veins 
mentioned a layer of connective and elastic tissue is found external to the muscular 
fibres. All the large veins which open into the heart are covered for a short distance 
with a layer of striped muscular tissue continued on to them from the heart. Mus- 
cular tissue is wanting in the veins—(1) of the maternal part of the placenta; (2) 
in most of the cerebral veins and sinuses of the dura mater; (3) in the veins of the 
retina ; (4) in the veins of the cancellous tissue of bones; (5) in the venous spaces 
of the corpora cavernosa. The veins of the above-mentioned parts consist of an 
internal epithelial lining supported on one or more layers of areolar tissue. 

Most veins are provided with valves, which serve to prevent the reflux of the 
blood. They are formed by a reduplication of the inner coat, strengthened by con- 
nective tissue, and elastic fibres, and are covered on both surfaces with epithelium. 
Their form is semilunar. They are attached by their convex edge to the wall of 
the veir:; the concwye margin is free, directed in the course of the venous current, 
and lies in close apposition with the wall of the vein as long as the current of blood 
takes its natural course; if, however, any regurgitation takes place, the valves 
become distended, their opposed edges are brought into contact, and the current 
is intercepted. Most commonly two such valves are found placed ,opposite one 
another, more especially in the smaller veins or in the larger trunks at the point 
where they are joined by smaller branches; occasionally there are three and some- 
times only one. The wall of the vein immediately above the point of attachment 
of each segment of the valve is expanded into a pouch or sinus, which gives to the 
vessel, when injected or distended with blood, a knotted appearance. The valves 
are very numerous in the veins of the extremities, especially of the lower extremities, 
these vessels having to conduct the blood against the force of gravity. They are 
absent in the very small veins, also in the vene cave, the hepatic veins, portal 
vein and its branches, the renal, uterine, and ovarian veins. A few valves are 
found in the spermatic veins, and one also at their point of junction with the renal 
vein and inferior vena cava in both sexes. The cerebral and spinal veins, the 
veins of the cancellated tissue of bone, the pulmonary veins, and the umbilical vein 
and its branches, are also destitute of valves. They are occasionally found, few in 
number, in the yen axygos and intercostal veins. | 


12 


50 GENERAL ANATOMY. 


The veins are supplied with nutrient vessels, vasa vasorum, like the arteries. 
Nerves also are distributed to them in the same manner as to the arteries, but in 
much less abundance. : 

The lymphatic vessels, including in this term the lacteal vessels, which are 
identical in structure with them, are composed of three coats. The iniernal 
is an epithelial and elastic coat. It is thin, transparent, slightly elastic, and 
ruptures sooner than the other coats. It is composed of a layer of elongated 
epithelial cells with serrated margins, by which the adjacent cells are dovetailed 
into one another. These are supported on a single layer of longitudinal elastic 
fibres. The middle coat is composed of smooth, muscular, and fine elastic 
fibres, disposed in a transverse direction. The external, or fibro-areolar coat, 
consists of filaments of areolar tissue, intermixed with smooth muscular fibres, 
longitudinally or obliquely disposed. It forms a protective covering to the other 
coats, and serves to connect the vessel with the neighbouring structures. The 
above description applies only to the larger lymphatics ; in the smaller vessels there 
is no muscular or elastic coat, and their structure consists only of a connective- 
tissue coat, lined by endothelium. The thoracic duct (fig. 59) is a somewhat more 
complex structure than the other lym- 
phatics; it presents a distinct sub- Fa. 60, 
epithelial layer of branched corpuscles, | 
similar to that found m the arteries, 
and in the middle coat is a layer of 
connective tissue with its fibres ar- 
ranged longitudinally. The lymphatics 
are supplied by nutricnt vessels, which 
are distributed to their outer and 
middle ceats; but no nerves have at 
present been traced into them. 

The lymphatics are very gencrally 
provided with valves, which assist 
materially in effecting the circulation 


Fig. 59.—Transverse section through the 
coats of the thoracic duct of man. 
Magnified 30 times. 





Kpitl wm from the under surface of the centrum 
tendineum of the rabbit. «a. Pores. 2. Epithelium 
of the mediastinum of the dog. a. Pores, 3. Section 





a, epithelium, striated lamelle, and inner clastic cnat. through the pleura of the same animal. 06. Free 
d. Longitudina® connective tissue of the middle orifices of short Jatera)] passages of the Jymph- 
cout. ec. Transverse muscles of the same. d. Tunica canals, (Copied from Ludwig, Schweigger-Seydel, 
adventitia, with ¢, the longitudinal muscular fibres. and Dybkowsky.) 


of the fluid they contam. These valves are formed of a thin layer of fibrous tissue, 
lined on both surfaces by endothelium. Their form is semilunar; they are at- 
tached by their convex edge to the sides of the vessel, the concave edge being free 
and directed along the course of the contained current. Usually two such valves, 
of equal size, are found opposite one another; but occasionally exceptions occur, 
especially at or near the anastomoses of lymphatic vessels. Thus, one valve may 
be of very rudimentary size and the other increased in proportion. 

The valves in the lymphatic vessels are placed at much shorter intervals than in 
the veins. They are most numercus near the lymphatic glands, and they are found 
more frequently in the lymphatics of the neck and upper extremity than in the 
lower. The wall of the lymphatics immediately above the point of attachment of 
each segment of a valve, is expanded into a pouch or sinus, which gives to these 
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vessels, when distended, the knotted or beaded appearance which they present. 
Valves are wanting in the vessels composing the plexiform network in which the 
lymphatics usually originate on the surface of the body. 

The finest visible lymphatic vessels form a plexiform network in the sub- 
cutaneous and sub-mucous tissues, and this is properly regarded as one method 
of their commencement. But the lymphatics have also other modes of origin, for 
the intestinal lacteals commence by closed extremities, though some observers 
believe that the closed extremity is continuous with a minute network con- 
tained in the substance of the villus, through which the lacteal is connected with 
the epithelial cells covering it. Again, it seems now to be conclusively proved that 
the serous membranes present stomata or openings between the epithelial cells 
(fig. 60) by which there is an open communication with the lymphatic system, and 
through which the lymph is thought to be pumped by the ultimate dilatation and 
contraction of the serous surface, due to the movements of respiration and circula- 
tion.* Von Recklinghausen was the first to observe the passage of milk and other 
coloured fluids through these stomata on the peritoneal surface of the central tendon 
of the diaphragm. Again, in most glandular structures the lymphatic capillaries 
have a lacunar origin. Here they begin in irregular clefts or spaces in the tissue 
of the part ; and closely corresponding to, or identical with this, is their origin in 
connective tissue, where the lymphatic vessels are apparently continuous with spaces 
in the connective tissue, and Klein has described and figured a direct communica- 
tion between these spaces and the lymphiati¢ vessel. 

Lymphatic glands (fig. 61) are small oval or bean-shaped bodies, situated 
in the course of lymphatic and lacteal vessels, so that the lymph and chyle pass 

through them on their way to the 

Via, 61,---Section of small lymphatic gland, blood. They generally present on one 
half-diagrammatically given, with the course gide a slight depression—the hilum 
sce hae ph. —through which the blood-vessels 
enter and leave the interior. The 
efferent lymphatic vessel also 
emerges from the gland at this 
spot, while the afferent vessels 
enter the organ at different parts 
of the periphery. On section, a 
lymphatic gland displays two dif- 
ferent structures: an external, of 
lighter colouvr—-the cortical; and 
an internal, darker—-the medul- 
lary. The cortical structure does 
| not form a complete investment, 

"ie onysons, Sopa jutneen the flies or ivoliot ut is deficient at the hilum, where 
tion, down to the hilum, d, The follicles, ¢, Lymph-tubes the*medullary portion reaches thie 


of the medullary mass, 7. Different lymphatic streams 
which surround the follicles, and flow through the inter- surface of the gland >» 80 that the 


stices of the medullary portion. g. Confinence of these . 4 ; 
passing through the efferent vessel, 4, at the hilum. efferent vessel is derived dir ectly 
from the medullary structure, while 


the afferent vessels empty themselves into the cortical substance. 

Lymphatic glands consist of (1) a fibrous envelope, or capsule, from which a 
framework of processes (trabecule) proceed inwards, dividing the gland into open 
spaces (alveoli) freely communicating with each other; (2) a quantity of adenoid 
tissue occupying these spaces without completely filling them ; (3) a free supply 
of blood-vessels, which are supported on the trabecule ; and (4) the afferent and 
efferent vessels. Little is known of the nerves, though Kodlliker describes some 
fine nervous filaments passing into the hilum. 





* The resemblance between lymph and serum led*Hewson long ago to regard the serous 
cavities as sacs into which the lymphatics open. Recent microscopic discoveries confirm 


this opinion in a very interesting manner. 
t Atlas of Histology, pl. viii. fig. xiv. 
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The capsule is composed of a layer of connective tissue, and from its internal sur- 
face are given off a number of membranous septa or lamellw, which pass inwards, 
radiating towards the centre of the gland, for a certain distance, that is to say, for 
about one-third or one-fourth of the space between the circumference and the centre 
of the gland. They thus divide the outer part of its interior into a number of oval 
compartments or alveoli (fig. 61). This is the cortical portion of the gland. After 
having penetrated into the gland for some distance, these septa break up into a 
number of smaller trabecule, which form flattened bands or cords, interlacing 
with each other in all directions, forming in the central part of the organ a number 
of intercommunicating spaces, also called alveoli. This is the medullary portion 
of the gland, and the spaces or alveoli im it not only freely communicate with each 
other, but also with the alveoli of the cortical portion. In these alveoli or spaces 
(fig. 62) is contained the proper gland-substance or lymphoid tissue. The gland- 


Fig, 62.—Folliele from a lymphatic gland of the dog, 
in vertical section. 


Tic. 63.—From the medullary 
substance of an Inguinal gland 
of the ox. (After His.) 
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a, Lymph-tube, with its compleated 
system of vessels, 8 Retinacula 


re Reticular sustentaculur substance of the more external rtion, 
ae stretched between the tube and the 


6, of the more internal, and ¢, of the most external and most 

finely webbed part on tho surface of the follicle. d@ Origin of a septa, ¢. Portion of another lymph- 
large lymph-tube. ¢ Of « smaller one, 7. Capsute. g. Septa. tube, d, Septa. 

hk. Vas ufferens. i. Investing space of the follicle, with its e 


retinaculu. &. One of the divisions of the septa. 22. Attachment of 
the lymph-tubes to the septa. 


pulp does not, however, completely fill the alveolar spaces, but leaves, between its 
outer margin and the trabecule forming the alvedli, a channel or space of uniform 
width throughout. This is termed the lymph-path or lymph-sinus (figs. 63 and 64). 
Running across it are a number of trabecule of retiform connective tissue, which 
appear to serve the purpose of maintaining the gland-pulp in the centre of the 
space in its proper position. 

On account of the peculiar arrangement of the framework of the organ, the 
gland-pulp in the cortical portion is disposed in the form of nodules, and in the 
medullary part in the form of rounded cords. It consists of ordinary lymphoid 
tissue, being made up of a delicate reticulum of retiform tissue, which is continuous 
with that in the lymph-paths, but marked off from it by a closer reticulation ; in 
its meshes are closely-packed lymph-corpuscles, traversed by a dense plexus of 
capillary blood-vessels. 

The afferent vessels, as above stated, enter at all parts of the periphery of the 
gland, and after branching andeforming a dense plexus in the substance of the 
capsule, open into the lymph-sinuses of the cortical part. In doing this, they lose 
all their coats except their endothelial lining, which is continuous with a layer of 
similar cells lining the lymph-paths. In like manner the efferent vessel commences 
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from the lymph-sinuses of the medullary portion. The stream of lymph carried 
to the gland by the afferent vessel would thus pass through the plexus in the cap- 
sule to the lymph-paths of 
Fic. 64.—Section of lymphatic gland tissue. the cortical portion, where 
it would be exposed to the 
action of the gland-pulp ; 
flowing through these it 
would enter the paths or 
sinuses of the medullary 
portion, and finally emerge 
from the hilum by means 
of the efferent vessel. The 
arteries of the gland enter 
at the hilum and either 
pass at once to the gland- 
pulp, to break up into a 
capillary plexus, or else 
run along the trabecule, 
partly to supply them and 
a, Trabecul, 6. Smajl artery in substance of same. ¢, Lymph-paths. d. P artly specimen: spurt the 
Lymphi-corpuscles. ¢, Capillary plexus, lymph-paths, to assist in 
. forming the capillary 
plexus of the gland-pulp. From this plexus the veins commence and emerge from 
the organ at the same place as that at which the artery enters. 
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THE SKIN AND ITS APPENDAGES. ‘ 


The skin (fig. 65) is the principal seat of the sense of touch, and may be regarded 
as a covering for the protection of the deeper tissues ; it 1s also an important excre- 
tory and absorbing organ. It consists principally of » layer of vascular tissue, 
named the derma or cutts vera, and an external covering of epithelium, termed 
the epidermis or cuticle. On the surface of the former layer are the sensitive 
papilie ; and within, or embedded beneath it, are certain organs with special 
functions, namely, the sweat-glands, hatr-follicles, and sebaceous glands. o° 

The epidermis or cuticle (sca7f-skin, fig. 66) is an epithelial structure, belong- 
ing to the class of stratified epithelia. ‘tis accurately moulded on the papillary 
layer of the derma. It forms a defensive covering to the surface of the true skin 
and limits the evaporation of watery vapour from its free surface. It varies in 
thickness in different parts. In some situations, as in the palms of the hands and 
soles of the feet, it is thick, hard, and horny in texture. This may be partly due 
to the fact that these parts are exposed to intermittent pressure, but that this is not 
the sole cause is proved by the fact that the condition exists to a very considerable 
extent at birth. The more suporficial layer of cells, called the horny layer (stratum 
corneum) may be separated by maceration from the deeper layers, which are 
called the rete mucosum, and which consist of several layers of differently shaped 
cells. The free surface of the epidermis is marked by a network of linear furrows of 
variable size, marking out the surface into a number of spaces of polygonal or lozenge- 
shaped form. Some of these furrows are large, as opposite the*flexures of the 
joints, and correspond to the folds in the derma produced by their movements. In 
other situations, as upon the back of the hand, they are exceedingly fine, and inter- 
Sect one another at various angles ; upon the palmar surface of the hand and fingers, 
and upon the sole of the foot, these lines are very distinct, and are disposed in 
curves. They depend upon the large size and peculiar arrangement of the papillx 
upon which the epidermis is placed. The deep surface of the epidermis is accu- 
rately moulded upon the papillary layer of the derma, each papilla being invested 
by its epidermic sheath ; so that when this layer is removed by maceration, it pre- 
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sents on its under surface a number of pits or depressions corresponding to the 
elevations in the papille, as well as the ridges lcft in the intervals between them. 
Fine tubular prolonga- 

tions are continued from Fra. 65.—A Sectional View of the Skin (magnified). 
this layer into the ducts 
of the sudoriferous and 
sebaceous glands. 

In_ structure, the 
epidermis consists of 
several layers of epi- 
thelial cells, aggluti- 
nated together and 
having a laminated ar- 
rangement. These seve- 
ral layers may be de- 
scribed as composed of 
four different strata : 

1) the rete Malpighit, 
composed of several 
layers of epithelial cells, 
which are elongated in 
figure and placed per- 
pendicularly on the sur- 
face of the corium. Of ener 
these the deepest layer Cee 
is composed of columnar 
cells, arranged perpen- 
dicularly, while the suc- 
ceeding lamin consist : x 
of cells of a more ' Nutrient Artery 
rounded or polyhedral | 
form, the contents of 
which are soft, opaque, 
granular, and soluble 
ta acetic acid. They are often marked on their surfaces with ridges and furrows, 
and are covered with numerous spines. (2) Immediately superficial to these is a 





6 
I'1a. 66.—Microscopic section of skin, showing the epidermis and derma ! a hair in its 
follicle ; the erector pili muscle: sebaceous and sudoriferous glands. 





single layer of flattened, spindle-shaped cells, the granular layer, which contain 
granules that become deeply stained in hematoxylin. They are supposed to be cells 
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in a transitional stage between the protoplasmic cells of the rete Malpighii and 
the horny cells of the superficial layers. (3) Above this layer, the cells become 
indistinct, and appear, in sections, to form a homogeneous or dimly striated mem- 
brane, composed of closely-packed scales, and hence called the stratum lucidum. 
(4) As these cells. successively approach the surface by the development of fresh 
layers from beneath, they assume a flattened form, from the evaporation of their 
fluid contents, and consist of many layers of horny epithelial scales, forming the 
strutum corneum. These cells apparently become changed in their chemical com- 
position, as they are now unaffected by acetic acid. The deepest layer of the 
rete Malpighii is separated from the papilla by an apparently homogeneous 
basement-membrane, which is most distinctly brought into view in specimens 
prepared with chloride of gold. This, according to Klein, is merely the deepest 
portion of the epithelium, and is ‘made up of the basis of the individual cells, 
which have undergone a chemical and morphological alteration.’ The black 
colour of the skin in the negro, and the tawny colour among some of the white 
races, 18 due to the presence of pigment in the cells of the cuticle. This pigment 
is more especially distinct in the cells of the deeper layer, or rete mucosum, and 
is similar to that found in the eclls of the pigmentary layer of the rotina. As 
the cells approach the surface and desiccate, the colour becomes partially lost. 

The derma, corium, or cutis vera is tough, flexible, and highly clastic, in order 
to defend the parts beneath from violence. It consists of fibrous connective tissue, 
with a large admixture of elastic fibres aygd numerous blood-vessels, lymphatics, 
and nerves. The fibro-areolar tissue forms the framework of the cutis, and is 
differently arranged in different parts, so that it is usual to describe it as consisting 
of two layers: the deeper or reticular layer, and the superficial or papillary layer. 

The reticular layer consists of strong interlacing fibrous bands, composed 
chiefly of the white varicty of fibrous tissue, but containing, also, some fibres of 
the yellow elastic tissue, which -vary in amount in different parts ; and éonnective- 
tissue corpuscles, which are often to be found flattened against the white fibrous 
tissue bundles. Towards the attached surface the fasciculi are large and coarse, 
and the areole which are left by their interlacement are large, and occupied by 
adipose tissue and sweat-glands. Below this the elements of the skin become 
gradually blended with the subcutaneous areolar tissue, which, except in a few 
situations, contains fat. ‘Towards the free surface the fasciculi are -much finer, 
and their mode of interlacing close and intricate. .* 

The corium varies in thickness, from a quarter of # line to a line and a half, in 
different parts of the body. Thus it is‘very thick in the palms of the hands and 
soles of the feet: thicker on the posterior aspect of the body than the front, and 
on the outer than ghe inner side of the limbs. In the eyelids, scrotum, and penis 
it is exceedingly thin and delicate. The skin generally is thicker in the male than 
in the female, and in the adult than in the child. Unstriped muscular fibres are 
found in the superficial layers of the corium, wherever hairs are found; and in the 
subcutaneous areolar tissue of the scrotum, penis, perinmum, and areolw of the 
nipples. In the latter situation the fibres are arranged in bands closely reticu- 
lated and disposed in superimposed lamine. 

The papillary layer is situated upon the free surface of the reticular layer ; it 
consists of numerous small, highly sensitive, and vascular eminences, the papilla, 
which rise perpendicularly from its surface, and form the essential element of the 
organ of touch. The papilla are conical-shaped eminences, having a round or 
blunted extremity, occasionally divided. into two or more parts and connected by a 
thin base with the free surface of the corium. Their average length is about +}, 
of an inch, and they measure at their base who Of an inch in diameter. On the 
ground surface of the body, more especially in those parts which are endowed with 
slight sensibility, they are few in number, short, exceedingly minute, and: irregu- 
larly scattered over the surface; but in other situations, as upon the palmar surface 
of the hands and fingers, upon ‘the plantar surface of the feet and toes, and around 
the nipple, they are long, of large size, closely aggregated together, and arranged 
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in parallel curved lines, forming the elevated ridges seen on the free surface of the 
epidermis. In these ridges the larger papille are arranged in a double row, with 
smaller papilla between them; and these rows are subdivided into small square- 
shaped spaces by short transverse furrows, regularly disposed ; in the centre of each 
of these spaces is the minute orifice of the duct of a sweat-gland. No papille exist 
in the grooves between the ridges. In structure the papille resemble the super- 
ficial layer of the cutis, consisting of very small and closely interlacing bundles of 
finely fibrillated tissue, with a few elastic fibres. 

The arteries supplying the skin form a network in the subcutaneous tissue, 
from which branches are given off to supply the sweat-glands, the brain-follicles, 
and the fat. Other branches are given off, which form a plexus immediately 
beneath the corium ; from this fine capillary vessels pass into the papills, forming, 
in the smaller papille, a single capillary loop, but in the larger a more or less 
convoluted vessel. 

The nerves of the skin terminate partly in the epidermis and partly in the cutis 
vera. The former form a dense plexus in the superficial layer of the corium, which 
extends horizontally and gives off numerous branches ; these are prolonged into the 
epidermis and terminate between the cells, either in bulbous extremities or in a 
network. The latter terminate in end-bulbs, touch-corpuscles, or Pacinian bodies, 
in the manner already described. There are numerous lymphatics supplied to the 
skin, which form two networks, superficial and deep, communicating with each 
other and with those of the subcutanequs tissue by oblique branches. 

The appendages of the skin are the nails, the hairs, the sudoriferous and 
sebaceous glands and their ducts. 

The nails and hairs are peculiar modifications of the epidermis, consisting 
essentially of the same cellular structure as that membrane. 

The nails are flattened, elastic structures of a horny texture, placed upon the 
dorsal surface of the terminal phalanges of the fingers and toes. Each nail is 
convex on its outer surface, concavo within, and is implanted by a portion, called 
the root, into a groove in the skin; the exposed portion is called the body, and the 
anterior extremity the free edge. The nail has a very firm adhesion to the cutis, 
being accurately moulded upon its surface, as the epidermis is in other parts. The 
part of the cutis beneath the body and root of the nail is called the matrix, because 
it is the part from which the nail is produced. Corresponding to the body of the 
nail, the matrix is thick, and covered with large, highly vascular papille, arranged 
in longitudinal rows, the colour of which is seen through the transparent tissue. 
Behind this, near the ,root of the nail, the papilla are small, less vascular, and 
have no regular arrangement, and here the tissue of the nail is somewhat more 
opaque; hence this portion is of a.whiter colour, and is called the lunula on 
account of its shape. 

The cuticle, as it passes forwards on the dorsal surface of the finger or toe, is 
attached to the surface of the nail, a little in advance of its root; at the extremity 
of the finger it is connected with the under surface of the nail a little behind its 
free edge. Tlee cuticle and horny substance of the nail (both epidermic structures) 
are thus directly continuous with each other. The nails, in structure, consist of 
cells having a laminated arrangement, and these are essentially similar to those 
composing the epidermis. The deepest layer of cells, which lie in contact with 
the papille of the matrix, are of elongated form, arranged perpendicularly to the 
surface and previded with nuclei; those which succeed them are of a rounded or 
polygonal form, the more superficial ones becoming broad, thin, and flattened, and 
so closely compacted as to make the limits of each cell very indistinct. It is by 
the successive growth of new cells at the root and under surface of the body of 
the nail that it advances forwards and maintains a due thickness, whilst, at the 
same time, the growth of the nail in the proper direction is secured. As these 
cells in their turn become displacéd by the growth of new cells, they assume a 
flattened form, lose their nuclei, and finally become closely compacted together 
into a firm, dense, horny texture. In chemical composition the nails resemble 
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epidermis. According to Mulder, they contain a somewhat larger proportion of 
carbon and sulphur. | 

The hairs are peculiar modifications of the epidermis, and consist essentially of 
the same structure as that membrane. They are found on nearly every part of the 
surface of the body, excepting the palms of the hands, soles of the feet, and the 
penis. They vary much in length, thickness, and colour in different parts of the 
body and in different races of mankind. In some paris, as in the skin of the eye- 
lids, they are so short as not to project beyond the follicles containing them; in 
other parts, as upon the scalp, they are of considerable length ; again, in other parts, 
as the eyelashes, the hairs of the pubic region, and the male whiskers and beard, 
they are remarkable for their thickness. The hairs generally present a cylindrical 
or more or less flattened form and a reniform outline upon transverse section. 

A hair consists of a root, the part implanted in the skin; the shaft or stem, 
the portion projecting from its surface; and the pont. 

The root of the hair presents at its extremity a bulbous enlargement, which is 
whiter in colour and softer in texture than the shaft, and is lodged in a follicular 
involution of the epidermis called the hatr-follicle. When the hair is of consider- 
able length the follicle extends into the subcutaneous cellular tissue. The hair- 
follicle commences on the surface of the skin with a funnel-shaped opening, and 
passes inwards in an oblique direction to become dilated at its deep extremity, to 
correspond with the bulbous condition of the hair which it contains. It has 
opening into it, near its free extremity, the orifices of the ducts of one or more 
sebaceous glands (fig. 66), At the bottom of each hair-follicle is a small conical 
vascular eminence or papilla, similar in every respect to those found upon the sur- 
face of the skin; it is continuous with the dermic layer of the follicle, is highly 
vascular, and probably supplied with nervous fibrils; this is the part through 
which material is supplied for the production and constant growth of the hair. 

In structure the hair-follicle consists of two coats— 

Fic. 67.—Transverse section an outer or dermuc, and an inner or cuticular. 
of hair-follicle. The outer or dermic coat is formed mainly of 
fibrous tissue; it is continuous with the corium, is 
highly vascular, and supplied by numerous minute 
nervous filaments. It consists of three layers (fig. 67). 
The most internal, next the cuticular lining of the 
follicle, consists of a hyaline basement-membrane, 
having a glassy, transparent appearance, which is 
‘well marked in the larger hair-follicles, but is not 
very distinct in the follicles of minute hairs. It is 
continuous with the basement-membrane of the sur- 
face of the corium. External to this is a layer of 
spindle-shaped cells, arranged in a circular manner 
around the follicle, but reaching only as high as the 
entrance of the ducts of the sebaceous glands. This 
is usually regarded as a muscular layer, the cells 
resembling unstriped muscle cells. Externally is a 
thick layer of connective tissue, arranged in longi- 
tudinal bundles, in which are contained the blood- 

1. Dermic coat of follicle. 2. Epidermic 
coat or root-sheath, a. Outer layer vessels and nerves., 

cece oe pee The inner or cuticular layer is continuous with 


6, 6. Cut across. ¢. Middle layer. " : : 
d. Inner or hyaline layer. ¢. Outer the epidermis, aud, at the bottom of the hair-follicle, 


i oats rotates. “Eat with the root of the hair; this cuticular lining re- 
decki.) ; sembles the epidermis in the peculiar rounded form 
| ~ and soft character of those cells which lie in contact 
with the outer coat of the hair-follicle, and the thin, dry, and scaly character of 
those which lie near the surface of the hair, to which they are closely adherent. | 
When the hair is plucked from its follicle, the cuticular lining most commonly 
adheres to it and forms what is called the root-sheath. 
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The hair-follicle contains the root of the hair, which terminates in a bulbous 
extremity, and is excavated so as to exactly fit the papilla from which it grows. 
The bulb is composed of polyhedral epithelial cells, which, as they pass upwards 
into the root of the hair, become elongated and spindle-shaped, except some in 
the centre which remain polyhedral. Some of these latter cells contain pigment- 
granules, which give rise to the colour of the hair. It occasionally happens that 
these pigment-granules completely fill the cells in the centre of the bulb, which 
gives rise to the dark tract of pigment often found, of greater or less length, in the 
axis of the hair. 

The shaft of the hair consists of a central pith or medulla, the fibrous part of 
the hair, and the cortex externally. The medulla occupies the centre of the shaft 
and ceases towards the point of the hair. It is usually wanting in the fine hairs 
covering the surface of the body and commonly in those of the head. It is more 
opaque and deeper-coloured than the fibrous part, and consists of cells containing 
pigment- or fat-granules. The fibrous portion of the hair constitutes the chief 
part of the shaft; its cells are elongated and unite to form flattened fusiform fibres. 
Between the fibres are found minute spaces which contain cither pigment-granules 
in dark hair, or minute air-bubbles in white hair. In addition to this there is also 
a diffused pigment contained in the fibres. The cells which form the cortex of the 
hair consist of a single layer which surrounds those of the fibrous part; they are 
converted into thin, flat scales, having an imbricated arrangement. 

Connected with the hair-follicles are minute bundles of involuntary muscular 
fibres, termed the erectores yilt. They arise from the superficial layer of the 
corium, and are inserted into the outer surface of the hair-follicle, below the 
entrance of the duct of the sebaceous gland. They are placed on the side towards 
which the hair slopes, and by their action elevate the hair (fig. 66). 

The sebaceous glands are small, sacculated, glandular organs, lodged in the 
substance of the corium. They are found in most parts of the skin, but are most 
abundant in the scalp and face; they are also very numerous around the apertures 
of the anus, nose, mouth, and eiil ear; but are wanting in the palms of the 
hands and soles of the feet. Each gland consists of a single duct, more or less 
capacious, which terminates in a cluster of small secreting pouches or saccules. 
The sacculi connected with each duct vary, as a rule, in numbers from two to five, 
but, in some instances, may be as many as twenty. They are composed of a trans- 
patent, colourless membrane, enclosing a number of cells. Of these, the outer 
layer or marginal cells are small, polyhedral, epithelial cells, continuous with the 
lining cells of the duet. The remaindet of the sac is filled with larger cells con- 
taining fat, except in the centre, whero the cells have become broken up, leaving 
@ cavity containing the débris of cells and a mass of fatty matter, which corstitutes 
the sebaccous secretion. The orifices of the ducts open most frequently into the 
hair-follicles, but occasionally upon the general surface. On the nose and face the 
glands are of large size, distinctty lobulated, and often become much enlarged from 
the accumulation of pent-up secretion. The largest sebaceous glands are those 
found in the &yelids—the Meibomian glands. 

The sudoriferous or sweat glands are the organs by which a large portion of 
the aqueous and gaseous materials are excreted by the skin. They are found in 
almost every part of this structure and are situated in small pits in the deep parts 
of the corium, or, more frequently, in the subcutaneous areolar tissue, surrounded 
by a quantity of adipose tissue. They are small, lobular, reddish bodies, consisting 
of a single convoluted tube, from which the afferent duct proceeds upwar.ls through 
the corium and cuticle, becomes somewhat dilated at its extremity, and opens on 
the surface of the cuticle by an oblique, valve-like aperture. The efferent duct, as 
it passes through the epidermis, presents a spiral arrangement, being twisted like a 
corkscrew, in those parts where the epidermis is thick ; where, however, it is thin. 
the spiral arrangement does not exist. In the superficial layers of the corium, the 
duct is straight, but in the deeper layers it is convoluted or even twisted. The 
spiral course of these ducts is especially distinct in the thick cuticle of the palm of 
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the hand and sole of the foot. The size of the glands varies. They are especially 
large in those regions where the amount of perspiration is great, as in the axille, 
where they form a thin mammillated layer of a reddish colour, which corresponds 
exactly to the situation of the hair in this region ; they are large also in the groin. 
Their number varies. They are most numerous on the palm of the hand, present- 
ing, according to Krause, 2,800 orifices on a square inch of the integument, and 
are rather less numerous on the sole of the foot. In both of these situations the 
orifices of the ducts are exceedingly regular and correspond to the small transverse 
grooves which intersect the ridges of papille. In other situations they are more 
irregularly scattered, but in nearly equal numbers, over parts including the same 
extent of surface. In the neck and back they are least numerous, their number 
amounting to 417 on the square inch (Krause). Their total number is estimated 
by the same writer at 2,381,248, and, supposing the aperture of each gland to 
represent a surface of ,), of a line in diameter, he calculates that the whole of 
these glands would present an evaporating surface of about eight square inches. 
iach gland consists of a single tube intricately convoluted, terminating at one end 
by a blind extremity, and opening at the other end upon the surface of the skin. 
In the larger glands this single duct usually divides and sub-divides dichotomously ; 
the smaller ducts ultimately terminating in short cecal pouches, rarely anastomos- 
ing. The wall of the duct is thick, the width of the canal rarely exceeding one- 
third of its diameter. The tube, both in the gland and where it forms the excre- 
tory duct, consists of two layers—an outers formed by fine areolar tissue, and an 
inner layer of epithelium. The external or fibro-cellular coat is thin, continuous 
with the superficial layer of the corium, and extends only as high as the surface of 
the true skin. The epithelial lining in the glarid proper consists of a single layer 
of cubical epithelium, and beneath it, between the epithelium and the fibro-cellular 
coat, a layer of plain muscular fibres, arranged longitudinally. In the duct there 
are two or more layers of epithelial cells, but no muscular fibres. The epithelium 
is continuous with the epidermis and alone forms the spiral portion of the tube. 
When the cuticle is carefully removed from the surface of the cutis, these convo- 
luted tubes of epithelium may be drawn out and form short, thread-like processes 
on its under surface. 

The contents of the smaller sweat-glands are quite fluid; but in the larger glands 
the contents are semi-fluid and opaque, and contain a number of coloured granules 
and cells which appear analogous to epithelial cells. 
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The serous membranes form shut sacs, of which one portion is applied to the 
walls of the cavity which it lines—the parietal portion ; the other is reflected over 
the surface of the organ or organs contained in the cavity—the visceral portion. 
Sometimes the sac is arranged quite simply, as the tunica vaginalis testis ; at others 
with numerous involutions or recesses, as the peritoneum, in which, nevertheless, 
the membrane can always be traced continuously around the whole éircumference. 
The sac is completely closed, so that no communication exists between the serous 
cavity and the parts in its neighbourhood. An apparent exception exists in the peri- 
toneum of the female; for the Fallopian tube opens freely into the peritoneal cavity 
in the dead subject, so that a bristle can be passed from the one into the other. 
But this communication is closed during life, except at the moment of the passage 
of the ovum out of the ovary into the tube, as is proved by the fact that no inter- 
change of fluids ever takes place between the two cavities in dropsy of the perito- 
heum, or in accumulation of fluid in the Fallopian tubes.* The serous membrane 
is often supported by a firm, fibrous layer, as is.the case with the perioaraan, and 
such membranes are sometimes spoken of as ‘ fibro-serous.’ 

* The communication between the uterine cavity and the peritoneal sac is not only 


apparent in the dead subject, but is an anatomical fact, which is established by the 
continuity of its epithelium with that covering the uterus, Fallopian tubes, and fimbriw. 
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The various serous membranes are the peritoneum, lining the cavity of the 
abdomen ; the two pleura and the pericardium, lining the lungs and heart respec- 
tively ; and the tunica vaginalis, surrounding each testicle in the scrotum.* Serous 
membranes are thin, transparent, glistening structures, lined on their inner surface 
by a single layer of polygonal or pavement-epithelial cells, supported on a matrix 
of fibrous connective tissue, with networks of fine elastic fibres, in which is con- 
tained numerous capillaries and lymphatics. On the surface of the epithelium 
between the cells numerous apertures or interruptions are to be seen. Some of 
these are stomata, surrounded by a ring of cubical epithelium (see fig. 11) and 
communicate with a lymphatic capillary (see p. 51) ; others (psewdo-stomata) are 
mere interruptions in the epithelial layer, and are occupied by processes of the 
branched connective-tissue corpuscles of the subjacent tissue or by accumulations 
of the intercellular cement-substance. 

The secretion of these membranes is, in most cases, only sufficient in quantity 
to moisten the surface, but not to furnish any appreciable quantity of fluid. When 
a small quantity can be collected, it appears to resemble in many respects the 
lymph, and like that fluid coagulates spontaneously ; but when secreted in large 


quantities, as in dropsy, it is a watery fluid, which gives a precipitate of albumen on 
boiling. 


SYNOVIAL MEMBRANES. 


Synovial membranes, like serous membranes, are connective-tissue membranes 
placed between two movable tissues, so as to diminish friction, as between the two 
articular ends of the bones forming a movable joint; between a tendon and a 
bone, where the former glides over the latter ; and between the skin and various 
subcutaneous bony prominences. 

The synovial membranes are composed essentially of connective tissue, with 
the cells and fibres of that structure, containing numerous vessels and nerves. It 
was formerly supposed that these membranes were analogous in structure to the 
serous membranes, and consisted of a layer of flattened cells on a basement-mem- 
brane. No such cells, however, exist, and the only ones found on the surface are 
irregularly-branched connective-tissue corpuscles, similar to those found througlhi- 
out the tissue. Here and there these cells are collected in patches and present the 
appearance of epithelium, but do not possess the true characters of an endothelial 
layer. They are surrounded and held together by an albuminous ground. substance. 


A further description of the synovial mISHiyEANS: will be found in the descriptive 
anatomy of the joinis., 


MUCOUS MEMBRANES. ¢. r 


Mucous membranes line all those passages by which the internal parts com- 
municate with the exterior, and,are continuous with the skin at the various orifices 
of the surface of the body. They are soft, and velvety, and very vascular, and 
their surface,is coated over by their secretion, mucus, which is of a tenacious 
consistence, and serves to protect them from the foreign substances introduced 
into the body with which they are brought in contact. 

They are described as lining the two tracts—the gastro-pulmonary and the 
genito-urinary; andall, or almost all mucous membranes may be classed as be- 
longing to and,continuous with the one or the other of these tracts. 

The external surfaces of these membranes are attached to the parts which they 
line by means of connective tissue, which is sometimes very abundant, forming a 
loose and lax bed, so as to allow considerable movement of the opposed surfaces 
on each other. It is then termed the submucous tissue. At other times it is ex- 
ceedingly scanty, and the membrane is closely connected to the tissue beneath ; 


* The arachnoid membrane lining the brain and spinal cord was formerly regarded as 
& serous membrane, but is now no longer classed lasted ith them, as it differs from them in 
structure and does not form a shut sac, as do the other serous membranes. 
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sometimes, for example, to muscle, as in the tongue; sometimes to cartilage, as in 
the larynx; and sometimes to bone, as in the nasal fossm and sinuses of the skull. 

In structure a mucous membrane is composed of corium and epithelium. The 
epithelium is of various forms, including the squamous, columnar, and ciliated, 
and is often arranged in several layers (see fig. 10). This epithelial layer is 
supported by the corium, which is analogous to the derma of the skin, and con- 
sists of connective tissue, either simply areolar, or containing a greater or less 
quantity of lymphoid tissue. This tissue is usually covered on its external surface 
by a transparent structureless basement-membrane, and internally merges into the 
submucous areolar tissue. It is only in some situations that the basement-mem- 
brane can be demonstrated. The corium is an exceedingly vascular membrane, 
containing a dense network of capillaries, which lie immediately beneath the 
epithelium and are derived from small arteries in the submucous tissue. 

The fibro-vascular layer of the corinm contains besides the areolar tissue and 
vessels, unstriped muscle cells, which form in many situations a definite layer, 
called the muscularis mucose. These are situated in the deepest part of the mem- 
brane, and are plentifully supplied with nerves. In addition to these nerves, others 
pass to the epithelium and terminate between the cells. Lymphatic vessels are 
found in great abundance, commencing either by cecal extremities or in networks, 
and communicating with plexuses in the submucous tissue. 

Embedded in the mucous membrane are found numerous glands, and, project- 
ing from it, are processes (villi and papilie) analogous to the papille of the skin. 
These glands and processses, however, exist only at certain parts, and it will be 
more convenient to refer for their description to the sequel, where the parts are 
described as they occur. 


SECRETING GLANDS. 


The secreting glands are organs in which the blood, circulating in capillary 
vessels, is brought into contact with epithelial cells, whereby certain elements are 
separated (‘secreted’) out of the blood. The essential parts therefore of a se- 
creting gland are cells, which have the power of extracting from the blood certain 
matters, and in some cases converting them into new chemical compounds; and 
blood-vessels, by which the blood is brought into close relationship with these cells. 
The general arrangement in all secreting structures—that 1s to say, not only iui se- 
creting glands, but also in secreting membranes—is for the cells to be arranged on 
‘ one surface of an extra-vascular basement-membrane, whicl. supports them, and for 
a minute plexus of capillary vessels to ramify on the other surface of the membrane. 
The cells then extract from the blood certain constituents which pass through the 
membrane into the cells, where they are prepared and elaborated. The basement- 
‘membrane does not, however, always exist, and any free surface would appear to 
answer the same purpose in some cases. : 

By the various modifications of this secreting surface the different glands are 
formed. This is generally effected by an involution of the membfane in various 
different ways, the object being to increase the extent of secreting surface within a 
given bulk. . 

In the simplest form a single involution takes place, constituting a simple 
gland; this may be either in the form of an open tube (fig. 68, a) or the walls of 
the tube may be dilated so as to form a saccule (fig. 68,8). These are named the 
simple tubular or saccular glands. Or, instead of a short tube, the involution may 
be lengthened to a considerable extent, and then coiled up to occupy less space. 
This constitutes the simple convoluted tubular gland, an example of which may be 
seen in the sweat-glands of the skin (fig. 68, o). 

If, instead of a single involution, secondary involutions take place from the 
primary one, as in fig. 68, D and x, the gland is then termed a compound one. 
These secondary involutions may assume either a saccular or tubular form, and so 
constitute the two subdivisions—the compound saccular or racemose gland, and the 
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compound tubular. The racemose gland in its simplest form consists of a primary 
involution which forms a sort of duct, upon the extremity of which are found a 
number of secondary involutions, called saccules or alveoli, as in Brunner’s glands 
(fig. 68, D). But, again, in other instances, the duct, instead of being simple, may 
divide into branches, and these again into other branches, and so on; each ultimate 
ramification terminating in a dilated cluster of saccules, and thus we may ‘have the 
secreting surface almost indefinitely extended, asin the salivary glands (fig. 68, ®). In 
the compound tubular glands the division of the primary duct takes place in the 
same way as in the racemose glands, but the branches retain their tubular form 
and do not terminate in saccular recesses, but become greatly lengthened out 
(fig. 68, F). The best examples of this form of gland are to bo found in the kidney 


Fie. 68.-—Diagrammatic plan of varieties of secreting glands. 
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and testicle. All these varieties of glands are produced by a more or less compli- 
cated involution of a secreting membrane, and they are all identical in structure ; 
that is to say, the saccules or tubes, as the case may be, are lined with cells, 
generally spheroidal or columnar in figure, and on their outer surface is an intimate 
plexus of capillary vessels. The secretion, whatever it may be, is eliminated by the 
cells from the blood, and is poured into the saccule or tube, and so finds its way 
out through the primary involution on to the free surface of the secreting mem- 
brane. In addition, however, to these glands which are formed by an involution of 
the secreting membrane, there are some few others which are formed by a protru- 
sion of the samo structure, as in the vascular fringes of synovial membranes. This 
form of secreting structure is not nearly so frequently met with. 


Origin and Development of the Body. 


YT\HE whole body is developed out of the ovum (fig. 69) when fertilised by the 

spermatozoa. The ovum is merely a simple nucleated cell, or collection of 
protoplasm, and the spermatozoa disappear when they have accomplished their 
mysterious function. All the complicated changes by which the various intricate 
organs of the whole body are formed from one simple cell may be reduced to two 
general processes, viz., the segmentation or cleavage of cells, and their differentia- 
tion. The former process consists in the splitting of the nucleus and its investing 
cell-wall, whereby the original cell is represented by two. The differentiation of 
cells is a term used to describe that unknown power or tendency impressed on cells 
which, to all methods of examination now knawn, seem absolutely identical, whereby 
they grow into different forms; so that (to take the first instance which occurs in 
the growth of the embryo) the indifferent cells of the vascular area are differen- 
tiated, some of them into blood-globules, others into the solid tissue which forms 
the blood-vessels. The extreme complexity of the process of development renders 


Fig. 70.- -Human ovum from 
a middle-sized follicle. 
Magnified 350 times. 


Fia. 69.--Ovum of the sow. 





a. Vitelline membrane or zona ; 
cida, b, External border of the yolk 
and internal border of the vitelline 
membrane. ¢. Germinal vesicle and 
germinal spot. 





it at all times difficult to describe it intelligibly, and still more so in a work like 
this, where adequate space and illustration can hardly be afforded, having respect 
to the main purpose of the work. I can only hope to render the legding features 
of the process tolerably plain, and must refer the reader who wishes to follow the 
various changes more minutely to the special works on the subject, and especially 
the work of Foster and Balfour. Many of the statements which are accepted in 
human embryology are made only on the strength of experiments on the lower 
animals, direct observation on the human subject being impossible., 

The ovam is a small spheroidal body situated in immature Graafian vesicles 
hear their centre, but in the mature ones in contact with the membrana granulosa,* 
at that part of the vesicle which projects from the surface of the ovary. The cells 
of the membrana granulosa are accumulated round the ovum in greater number 
than at any other part of the vesicle, forming a kind of granular zone, the discus 
Proligerus. “ 

The human ovum (fig. 70) is extremely minute, measuring from sh, to 14, of 


* See the description of the ovary at a future page. 
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an inch in diameter. It is a cell consisting externally of a transparent envelope, 
the zona pellucida or vitelline membrane. Within this, and in close contact with 
it, is the yolk or vitellus ; embedded in the substance of the yolkis a small vesicular 
body, the germinal vesicle (vesicle of Purkinje), the nucleus of the cell; and this 
contains as its nucleolus a small spot, the macula germinatwa, or the spot of 
Wagner. 

The zona pellucida, or vitelline membrane, is a thick, colourless, transparent 
membrane, which appears under the microscope as a bright ring, bounded externally 
and internally by a dark outline. It corresponds to the chorion of the impregnated 
ovum. : 

The yolk consists of granular protoplasm, i.e. granules or globules of various 
sizes, embedded in a more or less viscid fluid. The smaller granules resemble 
pigment; the larger granules, which are in the greatest number at the periphery of 
the yolk, resemble fat-globules. In the human ovum the number of granules is 
comparatively small. 

The germinal vesicle consists of a fine, transparent, structureless membrane 
containing a watery fluid, in which are occasionally found a few granules. It is 
about 4, of an inch in diameter, and in immature ova lies nearly in the centre 
of the yolk; but as the ovum becomes developed it approaches the surface, and 
enlarges much less rapidly than the yolk. 

The germinal spot occupies that part of the periphery of the germinal vesicle 
which is nearest to the periphery of tae yolk. It is opaque, of a yellow colour, 
and finely granular in structure, measuring from yg tO gqy¢ of an inch. : 

The phenomena attending the discharge of the ova from the Graafian vesicles, 
since they belong as much or more to the ordinary function of the ovary than to 
the general subject of the growth of the body, are described with the anatomy o! 
the ovaries in the body of the work. 

It has long been known that the germinal vesicle disappears in the mature 
ovarian ovum; but it has only recontly been discovered that this disappearance is 
intimately connected with the formation of one or more peculiar bodies, the pola 
globules of Robin, the origin of which has not hitherto been known ; and also witl 
the formation of another body, which appears to take a remarkable part in fecunda. 
tion, and is named the ‘ female pronucieus.’ The order of the formation of thes 
bodies from the germinal vesicle is briefly as follows: usually before the rupture o 
thé Graafian follicle, but after the ovum has become mature or ripe, a portion of thi 
germinal vesicle is protruded outside the yolk, but still remains within the vitellin 
membrane; this forms-a small globular mass and constitutes the first polar globule 
After a time, generally not till the ovum has entered the tube, a second pro 
trusion of a portion of the germinal vesicle takes place, and ferms a secord pola 
globule. We have thus about two-thirds of the germinal vesicle extruded from th 
yolk and about one-third remaining behind, and at the ejection of each of these bodie 
a visible shrinking of the yolk takes place. The portion of the germinal vesicl 
which remains behind recedes from the surface towards the centre of the yolk an 
agsumes a spherical form, and is now termed the ‘female pronucleus.’ All thee 
changes, it must be understood, occur at each expulsion of an ovum, and are quit 
independent of fecundation. 

The first changes in the ovum which take place at the time of conceptio 
appear to be as follows: One or more spermatozoa penetrate the ovum, and con 
into contact with the yolk, and with the portion of the germinal vesicle remair 
ing in the yolk. It seems as if this normally occurs in the Fallopian tube,* bn 
abnormally it may even take place in the peritoneal cavity. One spermatozoo: 


* Many physiologists, as Bischoff and Dr. M. Barry, taught that the ovum 
fecundated in the ovary, but the reasoning of Dr. Allen Thomson appears very cogent 
proving that the usual spot at which the spermatozoa meet the ovum is in the tul 
-down which it slowly travels to the uterus, in its course becoming surrounded by : 
albuniinous envelope derived from the walls of the tube. 
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more advanced than the rest, becomes buried in the yoke, the tail disappears, 
and the head, a sort of nuclear body, constitutes the ‘male pronucleus.’ This 
gradually approaches the female pronucleus, which by this time is situated in the 
centre of the yolk. As soon as they come into contact they fuse into one, and 
thus fecundation is effected (fig. 71). It is believed by some physiologists that 


Fig. 71.—Fertilisation of the ovum of an echinoderm. 
Ze 
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one spermatozoon is sufficient for fecundation; but in all probability several sper- 
matozoa, as a rule, penctrate the yolk and undergo the same process of conversion 
into male pronuclei, reach the female pronucleus, and fuse with it.* 

The first result of the fertilisation of the ovum is a cleavage or multiplication 
of the yoke, which: is first cleft into two masses, then into four, and so on, until 
‘at length a mulberry-like agglomeration of nucleated cells results (fig. 72). These 
cells are sometimes termed vitelline spheres. 


Fia. 72.—Four diagrams to show the division of the yolk. The ovum is surrounded by 
spermatozon. The clear corpuscles (polar globules of Robin) are seen in the first two. 





The manner in which segmentation occurs is somewhat peculiar. The two 
spheres resulting from the first cleavage are of unequal size. One, which for 
the sake of distinction we will call the wpper or epiblastic cell, is larger than the 
other, the lower or hypoblastic cell. And after they have divided three or four 
times, the rate of cleavage in the spheres derived from the upper or epiblastic 
segment becomes more rapid than in those derived from the lower or hypo- 
blastic segment. In addition to this the spheres derived from the upper segment 
have a tendency to spread out over and enclose those from the lower segment; 
so that by about the ninth or tenth division there is an external layer of spheres 
derived from the primary upper or epiblastic segment surrounding and almost 
enclosing a mass of spheres, which in consequence of their diminished rate of 


* If the student refers to the development of the generative organs, he will find that 
the ovum of the female and the spermatozoon of the male are derived from fundamentally 
the same structures, and therefore their fusion is the union of two elements of very similar 
morphological value. 

F 
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cleavage are fewer in number and larger in size, derived from the primary lower or 
hypoblastic segment (fig. 73, 4). Fluid collects between the two sets of spheres, 
except at one part, where they remain in contact and the ovum is converted into a 
sac, formed by a layer of spheres derived from the upper primary segment and con- 
taining atone part another mass of spheres derived from the lower primary segment 


Fra. 73.—Ovum of the rabbit at the end of the process of segmentation. 





ep, Epiblast. Ay. Primitive hypoblast. bp. Piace where the epiblast has not yct grown over the hypoblast. (From 
Balfour, after Hd. van Beneden.) 


(fig. 73, B). The inner cells are rathor more granular than the outer, beneath 
which they gradually spread, becoming applied over a part of their inner surface 
in a single layer; so that the cavity is afterwards enclosed more or less completely 
in a double layer of cells. 

The wtimate destination of the outermost complete layer of spheres is, at 
present, doubtful. By some they are believed to be transitory and to gradually 
disappear in the course of the formation of the various layers of the blastodermic 
membrane; by others it is thought that they form the outer layer (cpiblast) of 
this membrane. Adopting the latter and more general view, the ovum would 
consist of a cavity surrounded by (1) a layer of cells completely lining the imterior 
of the vitelline membrane, and (2) by a second layer internal to these and partially 
lining the interior of the outer layer, both sets of cells derived from the segmen- 
tation of the yolk. The double layer of colls is called the ‘ blastodermic membrane,’ 
the outer layer being termed the ‘ epiblast,’ and the inner the ‘ hypoblast.’ 

At first the area of the blastodermic ; 
membrane, which consists of both the inner Fie. 74.— Ovum with the germinal 
and outer layers of cells, is a small disc, 
in which the first traces of the embryo are brane. 
seen ; hence it is called the germinal disc or 
area germinativa (fig. 74). The first trace 
of the’ embryo appears as a faint streak 
called the primitive trace. After the for- 
mation of the primitive trace, but previous 
to the appearance of the next parts of the 
embryo, presently to be described, viz. the 
laminm dorsales and the notochord, the 
blastodermic membrane consists of only two 
layers, the epiblast and hypoblast, but after 
the formation of these structures a third 
layer makes its appearance. This is the 
mesoblast, and is situated between the other _ 1. Vitelline membrane. 2, Blastoderm. 3. Ger- 
two (fig. 75). As to the precise origin of fast divided Ferrie mia mathe es 
this third layer considerable difference of 
opinion exists. According to some embryologists it is formed entirely by pro- 
liferation of cells belonging to the epiblastic layer ; according to others it is 
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formed by a splitting of the hypoblast, or, at all events, a differentiation into a 
central layer of mesoblastic cells and a lower layer of hypoblastic cells. But in 
whichever way this third stratum may be formed, the blastodermic membrane 
eventually consists of three layers. The external, which used to be called the serous 
layer, but is now more com- 

Fra. 75.—Section of a blastoderm at right angles monly termed the epiblast; the 
to the long axis of the embryo, near its middle, internal, the mucous layer or 


after cight hours’ incubation. (From Foster and hypoblast; and the middle, be- 
Balfour.) : ; ‘ 


originally developed by cleavage 
from the hypoblast, which is now 
usually called the mesodblast, but 
which was formerly named the 
‘vascular layer.’ 

The eptblast is mainly con- 
cerned in the formation of the 
external cuticle and of the ner- 
vous centres. The epidermis of 

the body and all the involutions 

A. Kpiblast formed of two layers ef cells. 1, Mesoblast thickened . oe 
below the primitive groove. ¢. Hypoblast formed of one layer of the epidermis In the ducts of 
of flattened cells. pr. Primitive groove. me. Mesoblust cell. glands, as the mammm - as well 


dd. Formative cells in the so-called segmentation or subgerminal : 
cavity, (The line of separation between the epiblast and gieso- as the brain, the spinal cord, and 


blast below the primitive groove is too strongly marked in the ‘ 
figure, ) the portions of the nose, eye, and 
ear, which are directly formed 
from the brain, are developed from it. Tho external layer of the amnion is also 
formed from the epiblast, and probably also a portion of the chorion. 

The hypoblast is mainly concerned in forming the internal epithelium, viz. 
that of the whole alimentary passages except the mouth and a small portion of the 
rectum near the anus (which are formed by an involution of the integument) ; that 
of the respiratory tract, which is originally an offset from the alimentary canal ; 
and the epithelium of all the glandular organs which open into the intestinal tract. 
The hypoblast forms also the deeper layer of the umbilical vesicle and allantois. 

All the rest of the embryo is formed from the mesoblast, viz. all the vascular 
and locomotive system, the cutis, all the connective tissues, the nerves,* and the 
genito-urinary organs, through the Wolffian bodies and other temporary foftal 
structures. The vascular system of the foetus extends to the yolk and the maternal 
-parts along the umbilical vesicle and aflantois, so that the greater part of these 
bodies and the outer layer of the amnion are also formed out of the mesoblast. 
The .foagal portion gf the placenta, being essentially avascular structure, is also 
developed from the mesoblast. 

First rudiments of the embpyo (figs. 76 and 77).—The primitive trace alluded 
to abovo as appearing in the area germinativa, is a®very transitory structure, which 
marks the direction of the embryonic axis, and is gradually lost in consequence of 
its place becoming occupied by the rudimentary spinal column. 

The first real approach towards a definite form in the embryo is made (1) by 
the development of the rudimentary spinal column; (2) by the cleavage of the 
middle layer of the blastodermic membrane from which a part of that column is 
derived ; and (3) by the incurvation of the column at its cephalic end to form the 
brain and brain-case. 

First, a growth and heaping up of the cells of the epiblast or outer layer takes 
place. This commences in the anterior part of the area germinativa and extends 
in the same direction as the primitive trace, gradually occupying its position until 
this latter is lost at the caudal extremity of the embryo (fig. 78). This heaping up 
of the epiblast gives rise to a longitudinal groove down its centre, in consequence 
of the manner in which the cells of the epiblast are heaped up into two ridges, 


* In the spinal nerves the part in connection with the cord, including the ganglion, 
is formed from mesoblast, according to the most recent observation. 
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g. 76.*—Diagrams to show the development of the three layers of the blastodermic 


membrane on transverse sections. 
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4. Portion of the ovum with the zona pellucida and the germinal area. BODE FG, Different stages of development. 
o. Umbilical vesicle. a, Amnion, 4, Intestine. p. Peritoneal cavity, bounded by the aplanchno-plenral and 
somato-ploural layora of mesoblast, 1x. Vitelline membrane, 2, External blastodermio layer.' 3. Middle layer. 
. Internal layer. 5. Medullary lamins: and groove. 5’. Modullary. canal. 6. Epidermic ne, i; Lateral 
exures of the amnion. 7‘. The same almost in contact. 8. Internal epithelial layer of the amnion. 9. Kpidermis 
of the embryo. 10. Chorda dorsalis. 12. Vertebral laminew, 12, Protovertebre proper. 13. Muscular lamin. 
xq. Lateral laminw. 15. Fibro-intestinal laminw. 16. Cutaneous lamina. 17. Internal fibrous layer of the umbi- 
lical vesicle. 18. Muscular lamingw 


extending to meet the cutaneous, 19. External layer of the cutaneous lamina, 
ao, Internal layer of the same. 21. Mesentery. 9. Fibrous layer of the intestine, 


* The dotted lines indicate the parts belo to the internal blaatodormic layer ; the plain lines those belonging 
to the middle ; the interrupted lines those belonging to the external. The embryo has been represented, in this and 
the following diagram, lying on ite baok. The natural position is generally assumed to be the reverse, 
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Fia. 77.*—-Diagrams to show the development of the three blastodermic layers 
. on antero-posterior sections, 


bs 





A. Portion of ovum with the vitelline membrane and germinal area, 1b Ky. Various stages of development. «a. 
Ovum in the uterus and formation of decidua. 1. Vitelline membrane. 2, External blasto@ermic layer. 2’, Vesi- 
cula serosa, 3. Middle blastodormic Iuyer. 4. Internal layer. 5. Vestige of the future embryo. 6, Copbalic 
flexure of the amnion, 7. Caudal flexure. 8. Spot where the mmnion and vesicula sorosa are continuous. 8. 
Posterior umbilicus, g. Cardiac cavity. 10. External tibrous lnyer of the umbilical vesicle, 11, External fibrous 
luyer of the amnion. 12. Interna layer of the Dinatoderm forming the intestine. 13, x14. External layer of the 
ullantola, extending to the inne 


r surface of the vesicula serosa, 15. The same now completely applied to the inner 
*- serosa. 16. Umbilical cord; 17. Umbilical vessels. 18. Amnion. 19, Chorion. 20. Fostel 
ap atatas membrane of uterus. 22. Maternal 
rus. 


placenta. 23. Decidua reflexa. 24. Muscular wall 


* The same note applies to this as to the preceding diagram. 
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with a furrow between them, so that the sides and base of the groove are formed 
of epiblastic cells (fig. 79,a). The groove becomes deeper and deeper in conse- 
quence of the further heaping up of the cells to form the ridge on either side. In 
this way the ridges eventually become two plates, the Lamune dorsales or medullary 
plates, which finally coalesce and thus form a closed tube, the neural canal, lined by 
-epiblast and having a covering of the same membrane (fig. 79). This coalescence 


_. Ma. 79.— Transverse sections 
through the embryo-chick, 
before and some time after 
the closure of the modullary 
canal, to show the upward and 
downward inflections of the 
blastoderm. (After Remak.) 


Fic. 78,:~ Embryonic area of the ovum of a rabbit 
' at the seventh day. 





A. At the end of the first day. 1. Noto- 
chord, 2. Primitive groove in the 
medullary canal. 3. Filge of the dorsal 
lamina, 4. Corneous layer or cpiblast. 
5. Mesoblast divided in its inner part. 
G Hypoblast or epithelial layer. 7. 
Section of protovertebrul plate. Bn. Ou 
the third day in the lumbar region. 
1. Notochord in its sheath. 2, Medul- 





lary cunal now closed in. 3 Section of 
1) 


ag Embryonic area. oo. Région of the biastodermic vesicle the medullary substance of the spinal 
immediately surrounding the embryonic arca. pr, Primitive cord, 4. Corneous layer. 5. Somato- 
streak. 1r/, Medullary grovve. (From Kulliker.) plenre of the mesoblast, 5’. Splanchno- 

‘ pleure (one figure is placed in the 


pleuro-peritoneal cavity). 6. Layers of 
hypoblast in the futestines spreading 
also over the yolk. 4 x 5. Part of the 
fold of the amnion formed by epiblast 
and somatosficure. 


first takes place in the middle of the embryo, then towards the cephalic end, 
and lastly at the caudal extremity. The lining of this tube is developed into the 
nervous centres, the covering into the epidermis of the back and head. The 
wephalic extrenity of the neural canal is soon seen to be more dilated than the 
rest, and to present constrictions dividing it imperfectly into three chambers: the 
brain is developed from this dilated portion; the spinal cord takes its origin from 
the remainder of the tube. Below the neural canal the mesoblast les, and from 
this are developed (1) # continuous rod-shaped body lying below the primitive 
groove, called the notochord, or chorda dorsalis ; * (2) on either side a row of well- 
defined, dark, square segments or masses, separated by clear, transverse intervals, 
called the protovertebre or protovertebral somites. These first make their appear- 
ance in the region which afterwards becomes the neck, then further forwards towards 
the head, and afterwards extend along the body. They are developed from a collec- 
tion of mesoblastic cells which form a thick longitudinal column on either side of 
the notochord and separate from tht rest of the mesoblastic layer. The remainder 


* Some doubt appears to exist as to whether the notochord is not developed from the 
hypoblast (Balfour). 
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of the mesoblast forms a flattened layer of cells between the epi- and hypoblast, 
and, as will presently be seen, divides into two plates, leaving an interval between 
them. The longitudinal column, on the other hand, undergoes a series of transverse 
segmentations, and so becomes converted into the quadrilateral protovertebre. 
These bodies, as will be explained hereafter, are not the saine as the permanent 
vertebree, but they are differentiated, partly into the vertebra and partly into the 
muscles and true skin. On either side of the protovertebre the mesoblast splits 
into two layers, the upper, or that covered by epiblast, is called somatopleure, 
and the lower, lined by hypoblast, the splanchnopleure (fig. 79 B, 5-5’). From 
the former the skeleton muscles and true skin of the external parts of the body aro 
derived, froin the latter the muscular and other mesoblastic portions of the viscera. 
The space between them is tle common pleuro-peritoneal cavity. Whilst the parietes 
of the body are still unclosed, this common pleuro-peritoneal cavity is continuous 
with the space between the amnion and chorion, as seen in fig. 76,F. The embryo, 
which at first seems to be a mere streak, extends longitudinally and laterally. As 
it grows forward the cephalic end becomes remarkably curved on itself (cephalic 
flexure), and a smaller but distinct flexure takes place at its hinder end (caudal flox- 
ure). At the same time the sides of the embryo grow and curve towards cach other ; 
so that the embryo is aptly compared to a canoe turned over (fig. 80). In conse- 
quence of this incurving 

Fic. 80.—Diagrammatic section through the ovum of a Of the embryo, both im an 
mammal in the long axis of the embryo. antero-posterior and a late- 

ral direction, the original 
yolk, with the three 
layers derived from the 
cleavage of the  blasto- 
dermic membrane which 
cover it is converted into 
w sort of hour-glass shape 
with two unequal globes. 
The smaller globe is formed 
by the part of the blasto- 
dermie membrane (area 
germinativa) which has 
ulready undergone cersean 
changes in the formation 
of the embryo, and consti- 
tutes the part which has 
been compared to a canvc. 





ZX The larger globe is called 
‘ ie i ANS the yolk-sac or umbilical 
hig JW \y S vesicle, and is formed by 


the rest of the blastodermic 
“The eranlorerteral nie, 4 4 he cophatlo nya anial rovtong ote membrane, é.c. that 
into the false amnion, v. Yolk-sac, communicating with the midile which is not concerned 1m 
part of the intestine by v f, the vitcllo-intestinal duct. . The allantois. ‘ 
The ovum is surrounded externally by the villous chorion. the formation of the arca 
germinativa. The two freely 
communicate through the constriction which is the site of the future umbilicus, and 
through this constriction the internal layer of the blastodermic membrane (the hypo- 
blast) and the innermost of the two layers into which, as lias been already stated, the 
mesoblast divides, viz. the splanchnopleure, pass out; the incurving having only 
involved the somatopletral layer of the mesoblast and the epiblast (fig. 81). The 
umbilical vesicle is, therefore, at first a mere part of the general cavity of the yolk, 
partly enclosed by the embryo; but as the latter grows round on all sides towards the 
umbilical aperture, the yolk becomes distinguislfed into two portions. One lies inside 
the embryo and eventually forms a part of the intestinal cavity (out of which also, 
as will hereafter be seen, the bladder is developed. The other lies external to the 
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g. 81.—Diagrammatic section of embryo, showing the formation of 
the umbilical vesicle. 
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Fig. 82.—Mugnified view of the human embryo of four weeks with the 
membranes opened. (From Leishman after Coste.) 
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y. The umbilical vesicle with the onphalomesenteric vessels, r, and its long tubular attachment to the intestine. c 
The villi of the chorion, m, The amnion opened. -. uz. Cul-de-sac of the allantois, and on each side of this the um- 
bilical vessels passing out to the chorion. a, In the embryo, the eye. e. The ear-vesicle. a. The heart. 7, The 

liver. o. The upper; p, the lower limb. ww. Wolfflan bre 6 in front of which are the mesentery and fold of in- 

testine, The Wolffian duct and tubes are not represen 
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embryo and remains therefore a part of what is, ina more restricted sense, the 
ovum. The two parts are almost separated from each other, by the meeting of the 
abdominal walls of the embryo at the umbilicus, through which they still com- 
municate by a passage, the omphalo-mesenteric duct, the destination of which will 
be pointed out presently. The extra-embryonic portion is of small importance 
and very temporary duration in the human subject. It is for the purpose of 
supplying nutrition to the embryo during the very earliest period, before it can 
obtain it from the uterine sinuses of the mother. In the oviparous animals, how- 
ever, where no supply of nutrition can be obtained from the mother, since the egg 
is entirely separated from her, the yolk-sac is large and of great importance, as it 
supplies nutrition to the chick during the whole of fotation. Vessels developed in 
the middle blastodermic layer soon cover the umbilical vesicle, forming the vascular 
area, the chief vessels of which are the omphalo-mesenteric, two in number (fig. 82). 
The vessels of this area appear to absorb the fluid of the umbilical vesicle, which 
as the fluid is absorbed, dries up and has no further function. The activity of the 
umbilical vesicle ceases about the fifth or sixth week, at the same time that the 
allantois, which is the great bond of vascular connection between the embryo and 
the uterine tissues, is formed. In fact the umbilical vesicle provides for the nutri- 
tion of the foetus from the ovum itself, while the allantois is the channel whereby 
it is nourished from the uterine tissues. The umbilical vesicle, containing fluid, 
remains visible, however, up to the fourth or fifth month, with its pedicle and the 
omphalo-mesenteric vessels. The latter vessels become atrophied as the functional 
activity of the body with which they are connected ceases. 

So far we have traced—(1) the segmentation or cleavage of the yolk into a 
number of nucleated cells—‘vitelline spheres.’ (2) The accumulation of fluid 
within the ovum, and the arrangement of the vitelline spheres around the fluid 
on the internal surface of the vitelline membrane, forming a second membrane, the 
‘blastodermic membrane.’ (3) The separation of the blastodermic membrane into 
three layers, named, from within outwards, the ‘ hypoblast,’ the ‘mesoblast,’ and 
the ‘epiblast.’ (4) The formation of an elongated, oval-shaped disc, called the 
‘area germinativa.’ (5) The appearance in the centre of the area germinativa of 
a delicate line or furrow, running longitudinally and called the ‘ primitive trace.’ 
(6) The formation of a distinct groove in the situation of this primitive trace, 
caused by the heaping-up of the cells on either side of it, so as to form two longitu- 
dinal ridges, called the ‘lamins dorsales.’ (7) The increase and incurvation of thesé 
lamingw dorsales, until they meet behind, enclosing a canal, lined by epiblast. The 
‘canal is the ngural canal, and from the epiblast which lines it the nervous centres 
are developed. (8) The formation, in the mesoblast immediately under this canal, 
of a cominuous rod-shaped body, the ‘chorda dorsalis,’ or ‘notochord.’ (9g) The 
formation, also from the mesoblast, on either side of the notochord, of a longitudinal 
column, divided into a number of square segments, the ‘ protovertebre.’ (10) The 
splitting of the mesoblast, external to the protovertébre, into two layers—the outer, 
called the ‘somatopleure,’ lined externally by the epiblast; the inner, called the 
‘splanchnopleure,’ lined internally by the hypoblast, a space being “left between 
the two, which forms the ‘pleuro-peritoneal cavity.’ (11) The curving of the 
embryo on itself, both longitudinally and laterally, so as to be comparable to a 
canoe; the walls being formed of all three layers of the blastodermic membrano 
and the well of the canoe, that is, the body-cavity of the embryo, opening into the 
cavity of the yolk-sac. (12) A portion of the yolk-sac now lying in the body- 
cavity of the embryo, and a portion outside it; the two communicating by a duct, 
the ‘omphalo-mesenteric’ duct. The portion of the yolk-sac external to the body- 
cavity is now termed the umbilical vesicle, and provides nutrition to the embryo 
until such time as the allantois is formed; vessels, developed from the middle 
blastodermic layer, ramifying over it, and graduglly absorbing its contents. 

_ The next step towards a clear understanding of the development of the embryo 
18 to have a proper conception of the manner in which the membranes enveloping 
the foetus are formed. 
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The membranes investing the foetus are the amnion, the chorion, and the 
decidua. The two former are developed from foetal structures, and are proper to 
the foetus; the latter is formed in the uterus, and is derived from the maternal 
structures. 

The Amnion.—The amnion is the membrane which immediately surrounds the 
embryo. It is of small size at first, but increases considerably towards the middle 
of pregnancy, as the footus acquires the power of independent movement. It exists 
only in reptiles, birds, and mammals, which are hence called ‘ Amniota,’ but is 
absent in amphibia and fishes. It is formed thus. At or near the extremities of 
the incurved fostus—that is to say, at the point of constriction of the blastodermic 
membrane, where the portion which has undergone changes to form the body of 
the embryo joins the part devoted to the formation of the umbilical vesicle—an 
inflection of the epiblast and outer layer of the mesoblast, which have become 
separated from the inner layer of the mesoblast and hypoblast by the formation of 
the pleuro-peritoneal cavity, takes place (fig. 76, D7). These inflections or back- 
ward folds commence first at the cephalic extremity, and subsequently at the caudal 
end and sides, and deepen more and more, by growing up over the back of the embryo, 
until they, gradually approaching, meet one another (fig. 76,7). After they come in 
contact they fuse together, aud the septuin between them disappears; so that the 
inner layer of the cephalic fold becomes continuous with the inner layer of the caudal 
fold, and the outer with the outer (fig. 76, ¥ 7’). Thus we have two membranes, one 
formed by the inner layer of the foldi—the true amnion—which encloses a space 
over the back of the embryo—the amniotic cavity (fig. 76, ¥ aud G, @)-—containing a 
clear fluid, the liquor amnit.* The other, the outer layer of the fold—-the false amnion 
—lines the internal surface of the original vitelline membrane. Between the two is 
al interval, which of course, communicates with the pleuro-peritoneal cavity (fig. 80). 
The truco amniou—or, as it is usually called, the amnion— is formed of two layers, 
derived respectively from the epiblast and from the parietal layer of the mesoblast. 
The one from the epiblast consists of nucleated cells; the other, from the meso- 
blast, has a fibrous and, according to some embryologists, a muscular structure ; at 
all events, it possesses the power of rhytlimic contraction during life. In some 
animals this luyer is vascular. 

The amnion is at first in close contact with the surface of the body of the em- 
bryo, but about the fourth or fifth week fluid begins to accumulate, and thus 
beparates the two. The quantity steadily increases up to about the sixth month 
of pregnancy, after which it diminishes somewhat. The use of the liquor amnii is 
believed to be chiefly to allow of the moVements of the foetus in the Jater stages of 
pregnancy, though it no doubt serves other purposes also. It contains about one 
per cent. of solid matter, chiefly albumen, with traces of uree, the latter probably 
derived from the urinary secretion of the foetus. 

The Chorion.—The chorion is rather a complex membrane made up essentially 
of two parts :—first, of the membranes of the ovum external to the pleuro- 
peritoneal cavity—that is to say, of the vitelline membrane and false amnion ; and, 
secondly, of & diverticuluin of the splanchnopleure internal to the pleuro-pvritoneal 
cavity. This diverticulum is called the allantois. 

1. The portion of the chorion which ts formed from the membranes of the ovum 
external to the pleuro-peritoneal cavity. We have seen that in the formation of 
the amnion we had two layers formed out of a reduplication of the epiblast and 
outer layer of the mesoblast: one—the ¢-ue amnion—which surrounds the embryo 
and encloses a cavity between it and the embryo—the amniotic cavity; and 
secondly, the false amnion, which lies in apposition with the internal surtace of 


* The student should be careful not to confound this cavity with that formed between 
the true and false amnion, which communicates with the pleuroperitoneal cavity of the 
embryo. This latter space ought with more propriety to be called the ‘amniotic cavity,’ 
since it is contained between the layers of the amnion; whereas the so-called amniotic 
cavity 18 not really between the layers uf the amnion at all, but between the inner layer 
of the amnion and the body of the embryo. 
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the vitelline membrane, and is continuous at its periphery with the original 
epiblast and somatopleural layer of the mesoblast which did not enter into 
the formation of the area germinativa; and that between these two layers there 
is @ space (which must not be confounded with the amniotic cavity) which com- 
municates with the pleuro-peritoneal space, and, according to Dalton, contains a 
semi-fluid, gelatinous material. The external part of the chorion is formed out of 
the vitelline membrane with the false amnion and its peripheral continuation with 
the external layers of the blastoderm ; but the exact share which the three layers 
take in its formation is at present unccrtain. By some embryologists it is believed 
that the vitelline membrane during the rapid growth of the ovum becomes attenu- 
ated, and finally lost; by others it is thought that it combines with tle other layers 
to form the chorion. But, whichever is true, at a very early period of gestation 
cellular processes or fringes grow outwards from the external surface of the vitelline 
membrane, or if this has disappeared, from the outer layer of the blastoderm, which 
have been likened by Dalton to tufts of sea-weed. They are at first destitute of 
vessels and are of simple cellular structure. These fringes, or villi, as they sub- 
sequently become, cover at first the whole surface of the chorion; but as develop- 
ment progresses and tho placenta by which the extent of the attachment of the 
ovum to the uterine walls is to be limited is about to be formed, the villi are not 
further developed over the rest of the chorion, but are confined to that part only 
which is to form the fotal portion of the placenta. They may, however, be recog- 
nised all over the chorion, as abortive precesses, during the whole of fatal 
gestation. 

2. The Allantois.—''his structure is derived from the layers of tlie blastodermic 
membrane which are internal to the pleuro-peritoneal space, being formed by the 
projection of a hollow bud of that part of the hypoblast and splanchuopleure which 
is contained in the body-cavity of the embryo and which, as we have before stated, 
is intended for the formation of the intestinal canal (fig. 80, u). It extends into 
and through the pleuro-peritoneal space, into the cavity between the true and false 
amnion, until it meets the latter, over the internal surface of which it spreads. 
In this diverticulum two arterics and two veins (the allantoic vessels) are developed. 
The arteries are in the first instance branches of the two primary divisions of the 
abdominal aorta, but subsequently,-when the two aortas coalesce, they become 
branches of the hypogastric arteries. The veins join the veins of the yolk-sac, 
and form the umbilical veins. When the allantois meets the chorion, branches 
from these allantoic vessels permeate the cellular tufts or fringes previously 
described as growing from the outer surfade of the false amnion and convert them 
into villi, which cventually form the foetal portion of the placenta* (fig. 82, c). 
The allantois is the,chief agent of the early circulation, ice. the duct or tract 
along which the vessels extend which convey the blood of the embryo to the fatal 
chorion, where it is exposed to the influence of the maternal blood circulating in 
the decidua or uterine portion of the placenta, fromewhich it imbibes the materials 
of nutrition, and to which it gives up effete materials, the removal of which is 
uecessary for its purification. In some animals the allantois is a hollo® projection, 
and is usually styled the ‘ allantoic vesicle ;’ but in most mammals, and especially 
in man, the’ external or mesoblastic element undergoes great development, while 
the internal or hypoblastic element undergoes little increase beyond the body of the 
embryo, so that it is very doubtful whether any cavity exists in the allantois beyond 
the limits of the umbilicus, or whether it does not rather consist of a*solid mass of 
inaterial derived from the mesoblastic tissue.t A portion of the allantoic vesicle 


* In some animals, some of the vessels of the villi of the chorion are derived from the 
yolk-sac, that is the omphalo-mesenteric vessels. 

+ Indeed, it would appear, from the researches of His, that in the human embryo, not 
only is the allantois formed unusually early, as is admitted by all, but in an altogether 
exceptional manner, not consisting of an outgrowth from the portion of the splanch- 
nopleure engaged in the formation of the alimentary canal, but being present from the 
She Sarliont period as a stalk connecting the posterior extremity of the embryo with the 

rion. 
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within the body-cavity is eventually destined to form the bladder, while the re- 
mainder forms an impervious cord, the ‘ wrachus,' stretching from the summit of 
the bladder to the umbilicus. The part external to the foetus forms the umbilical 
cord, by which the fotus is connected with the villi of the chorion, which even- 
tually form the footal portion of the placenta. 

The Decidua.—The growth of the chorion and placenta can only be under- 
stood by tracing the formation of the decidua. 

The decidua (figs. 77, 83) is - 
formed from the mucous membrane 
of the uterus. Even before the ar- 
rival of the fecundated ovum in the 
uterus, the mucous membrane of 
the latter is vascular and tumid, and 
when the ovum has reached the ute- 
rus it becomes embedded in the folds 
of the mucous membrane, which 
grow up around it and finally com- 
pletely encircle it, so as to cover it 
in entirely and exclude it from the 
uterine cavity. Thus two portions 
of the uterine mucous membrane 
(decidua) are formed, viz. that which « 
coats the muscular wall of the ute- 
rus, decidua vera, and that which is 
in contact with the ovum, decidua 
reflexa. The decidua vera at the os 
internum and at the openings of 
the Fallopian tubes is continuous 
with the lining membrane of these 
canals, the thickening of the original 
mucous membrane of the uterus 
which converts it into decidua ab- 
ruptly ceasing at these points. ‘The 
neck of the uterus after conception 
‘wm closed by a plug of mucus. The 
decidua vera is perforated by the 
openings formed by the enlarged 
uterine glands, which become much 
hypertrophied and developed into 
tortuous tubes. It contains at a 


Fic. 83.—Sectional plan of the gravid uterus, 
in the third and fourth month. (From Wagner.) 





a. Plug of mucus in the neck of the uterus. , 6. Fallopian 
tube. ¢«. The decidun vera.” c*, The decidua vera passing 
into the right Fallopian tube; the cavity of the uterus ix 


later period numerous arteries and 
venous channels, continuous *with 
the uterine sinuses, and it is from 


almost completely oocupied by the ovum, ee. Points of the 
reflection oPtthe decidua refiexa (in nature the wn" "7 ** - 
uo not stop here, but pass over the whole uteriue surface of 
the placenta). g. Supposed allantois. 4, Umbilical vesicle. 
it. Amnion. & Chorion, covered with the decidua retiexa. 
d. Cavity of the decidua, % Decidua serotina, or placental 
devidua. 


it that the ‘uterine part of the pla- 
centa is developed. The portion of 
the decidua vera which takes part in the formation of the placenta is called the 
decidua serotina (fig. 83, f). 

The decidua reflexa is shaggy on its outer aspect, but smooth within. The 
vessels, which it contains at first, disappear after about the third month. About 
the fifth or sixth month the space between the two layers of the decidua disap- 
pears, and towards the end of pregnancy the decidua reflexa is transformed into 
a thin yellowish membrane, which constitutes the external envelope of tlie ovum. 

Much additional interest has been given to the physiology of the decidua by 
the fact, which seems to be now established by the researches of Dr. John Williams 
that every discharge of an ovum, whether impregnated or not, is, as a rule, ac 
companied by the formation of a decidua, and that the essence of menstruatio1 
consists in the separation of a decidual layer of the mucous membrane from th 
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uterus; while in the case of pregnancy there is no exfoliation of the membrane, 
but, on the contrary it undergoes further development in the manner described 
above. 

The Placenta is the organ by which the connection between the fetus and 
mother is maintained. It therefore subserves the purposes both of circulation 
and respiration. It is formed of two parts, as already shown—viz. the maternal 
portion, which is developed out of the decidua vera (serotina), and the fostal portion 
formed out of the villi of the chorion. Its shape in the human subject is that of a 
disc, one side of which adheres to the uterine wall while the other is covered by 
the amnion. The villi of the chorion (or uterine placenta) gradually enlarge, form- 
ing large projections—‘ cotyledons ’—which each contain the ramifications of vessels 
communicating’ with the umbilical (allantoic) arteries and veins of the fotus. 
These vascular tufts are covered with epithelium, and project into corresponding 
depressions in the mucous membrane (decidua vera) of the uterine wall. The 
maternal portion of the placenta consists of a large number of sinuses formed by 
an enlargement of the vessels of the uterine wall. These bring the uterine blood 
into close proximity with the villi of the footal placenta, which dip into the sinuses. 
The interchange of fluids necessary for the growth of the foetus and for the depura- 
tion of the blood, takes place through the walls of the villi, but there is no direct 
continuity between the maternal and foetal vessels. The footal vessels form tufts 
of capillaries, the blood from which is returned by small veins, which end in 
tributaries of the umbilical vein. The maternal artcries open into spaces some- 
what after the manner of the arteries of tle erectile tissues. These spaces com- 
municate with a plexus of veins which gnastomose freely with one another and give 
rise, at the edge of the placenta, to a venous channel which runs around its whole 
circumference—the placental sinus. 

The umbilical cord appears about the end of the fifth month after pregnancy. 
It consists of the coils of two arteries (wmbilical, originally allantoic) and a single 
vein, united together by a gelatinous tissue (jelly of Wharton). There are origin- 
ally two umbilical veins, but one of these vessels becomes obliterated, as do also 
the two omphalo-mesenteric arteries and veins and the duct of the umbilical 
vesicle, all of which are originally contained in the rudimentary cord. The per- 
manent structures of the cord are, therefore, furnished by the allantois. 

In this manner the human embryo eventually becomes surrounded with three 
membranes: (1) the amnion, derived from the outer layer of the mesoblast and the 
epiblast ; (2) the chorion, formed most probably by three layers—the allantois 
(which is deriyed from the inner layer of tle mesoblast and hypoblast), the false 
amnion, and perhaps the vitelline membrane; and (3) the decidua, derived from 
the muceus membrane of the uterus. 

Development of the embryo proper.—The further development of the embryo 
will, perhaps, be better understood if we follow, as briefly as possible, the principal 
facts relating to the chief parts of which the body cénsists—viz. the spine, the cra- 
nium, the pharyngeal cavity, mouth, é&c., the nervous centres, the organs of the 
senses, the circulatory system, the alimentary canal and its appendages, the organs 
of respiration, and the genito-urinary organs.* The reader is also referred to the 
chronological table of the development of the fostus at the end of this section. 

Development of the Spine.—We have already traced the first steps in the forma- 
tion of the spine.—(1) The heaping up of two longitudinal ridges from the cells of 
the epiblast on either side of the primitive streak, so as to form a groove, and the 
gradual growing together of these ridges (lamine dorsales) so as to convert the 
groove into a canal, which is lined by epiblast, and out of which the spinal cord 
is developed. (2) The formation in front of this groove of a continuous cellular 


* The scope of this work only permits the briefest possible reference to these subjects. 
Those who wish to study the subject of embryolegy in more detail are referred to 
Killiker’s Entwickelungsgeschichte, to the chapters on the development of the various 


organs in the oth edition of Quain’s Anatomy, or to the works of Prof. Dalton and of 
Foster and Balfour. 
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cord, enclosed in a structureless’ sheath, the notochord or chorda dorsalis (fig. 84). 
The notochord extends from the cephalic to the caudal extremity of the embryo, 
and lies in the place which is afterwards occupied by the bodies of the vertebrae. It 
is probably derived from the mesoblast, but possibly from the hypoblast (Balfour). 
(3) On either side of the notochord, a portion of the mesoblastic layer is divided 
longitudinally from the rest of the mesoblast, so as to form a thick column, which 
extends from the cephalic to the caudal extremity of the embryo on either side of 
the spinal canal and notochord (fig. 79, A 7); this is the protovertebral column. 
From the greater part of it is derived the vertebral column, a small portion at the 
upper and outer part being differentiated from it and eventually forming the muscles 
of the back. (4) This column undergoes a process of transverse segmentation and 
becomes converted into a number of quadrilateral blocks, the protovertebral somites 


Fia. 85.—Cervical part of the 
primitive vortebral column 


Fic. 84.-—Transverse section through the dorsal re- and adjacent parts of an em- 
gion of an embryo-chick, end of third day. (From bryo of the sixth day, showing 
Foster and Balfour.) __ the division of the primitive 


vertebral segments. (From 
Kolliker, after Remak.) 





r, t Chorda dorsalis in Its sheath, pointed 
at its npper end. 2. Points by three 
lines to the original intervals of the 
primitive vertebre, 3, in a similar’ 
manner, indientes tif: places of new divi- 
sion inte permanent bodies of vertebre. 
ec indicates the body of the first cervical 
vertebra £n this and the neft the primi- 


Am, Amnion. mp. Muscle-plate. er. Cardinal vein, Ao. Dorsal aorta brid ab pacar Lard vie. areal 
at tho puint where its two roots begin to join. (Ch. Notochorl. the one above: in those intermediate 
Wd, Wolffian duct. Wb. Commencement of formation of Wolfflan the Hine of division is shown rointsa 
body. P. Kpiblast. so. Sumatupleure. Ay. Hypoblast, The section ; “alte! 
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: f in three places to the vertebral arches ; 
cera ae pee where the alimentary cnnal (Ay) communi- and s, similarly, to three commencing 


« ganglia of the spinal nerves: the dotted 
segments outside these parts are the 
muscular plates, 





(fig. 85). The process of segmentation commences in the cervical region and pro- 
ceeds successively through the other regions of the spine until a number of seg- 
ments are formed, which correspond very closely to the number of the permanent 
vertebre. (5 These protovertebral somites extend laterally; they grow for- 
wards and inwards until they meet in front of the notochord in the middle line, 
which they thus enclose ; and backwards and inwards, around the spinal canal, 
which they also enclose. The notochord and the spinal canal are thus surrounded 
by a cellular mass derived from the mesoblastic layer, which constitutes the mem- 
branous matrix of the vertebre. This structure is covered on its internal surface 
by hypoblast, and on its outer by épiblast, and presents the transverse segmentation 
already described (page 71). (6) The next step is the conversion of this primitive 
membranous matrix into cartilage. This takes place probably about the fourth or 
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fifth week in the human embryo (Kolliker). The part of the protovertebral somites 
which has extended backwards to enclose the spinal foramen, and which eventually 
forms the arches of the vertebrm, simply undergoes a process of chondrification, so 
that the permanent arches correspond to the primary segments of the protovertebral 
somites, spaces being left between them for the spinal nerves and ganglia to grow 
out from the spinal cord. Buta somewhat more complex change goes on in the 
portion of tle protovertebral somites which encloses the notochord and which is 
destined to form the bodies of the vertebre. Here each one of the protovertebral 
segments undergoes a second transverse division through its centre, and in the 
interval which is left between these secondary segmentations the fibrous structure 
of the intervertebral discs is formed. The half-segment of the original proto- 
vertebral somites on either side of this secondary segmentation joins with the 
scement above and below, and undergoes chondrification, and thus forms the basis 
of the future body of a vertebra. Each cartilaginous body of a vertebra is formed 
therefore out of half an original protovertebral plate joined to the half of another 
plate above or below it, as the case may be. (7) The notochord contained in the 
centre of this chondrifying mass does not continuc to grow, but becomes in the 
human subject relatively smaller, so as, at last, to form a mere slender thread, ex- 
cept opposite the secondary segmentations; that is to say, corresponding to the inter- 
vals between the bodies of the permanent vertebrw. Here it presents thickenings, 
which are supposed by some to form the central pulp of the intervertebral discs. 

The further development of the vertebrie and the ossification of this cartilagi- 
nous structure are described in the body of the work. 

Development of the Cranium in general and the Face.— We have seen that the 
first trace of the embryo consists in the formation of a longitudinal fold of the 
epiblast on either side of a median groove, and that these folds or ridges grow back- 
wards and meet in the median line, thus forming acanal. This canal, at the cephalic 
extremity of the embryo, is dilated and forms a bulbous enlargement. The bulbous 
enlargement soon expands into three vesicular dilatations, which are known as the 
three primary cerebral vesicles, from which all the different parts of the encepha- 
lon are presently to be developed. The most anterior of the three forms: the 
optic thalamus, whilst a hollow projection from it forms the corpus striatum and 
the cerebral hemispheres; the middle-one forms the tubercula quadrigemina ; the 
posterior the medulla oblongata. The primary cerebral vesicles are at this time, 

of course, hollow, and their cavities freely coni= 
Mia. 86.—Longitudinal section of municate with each other at the points of con- 
: a head - ee ried i weeks strictioh. As the embryo grows, the cerebral 
eee or poe eeues vesicles become twice bent forward on their own 
axis (figs. 86, 87,Aand3). The upperor posterior 
- curvature is called the cerebral ; the lower or 
anterior, the frontal protuberance. 

‘Thus, we have a triple cavity (see fig. 87, A, 
where the three cavities are marked c, mc, and 
mo), lined by epiblast and covefed by the 
same structure. Between these two layers of 
epiblast, a layer of mesoblast, derived from the 
protovertebral plates of the trunk, is prolonged 
and spreads over the whole surface of the 

1. Ocular vesicle, 2. Optic nerve finttened cerebral vesicles. From these structures the 


- Midiile brain G; Winder bras, Attes, «= cranium and its contents are developed. The 


bruin, 8, Anterior portion of the tentorinm : B 
cerabelll, oc Tie lateral portion tatervenine external layer of the epiblast forms the super 


morecon Nos. 4and 5, x0, The pharyngeal ficial epithelium of the scalp. The mesoblastic 

tory vesicles wdeane. 34 The andi; aver forms the true skin, the blood-vessels, 

* muscles, connective tissue, bones of the skull and 

membranes of the brain. The layer of epiblast lining the cavity forms the nervous 
substance of the encephalon, while the cavity itself constitutes the ventricles. 


The upper end of the notochord terminates at its cephalic end in a pointed 


ve 
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extremity which extends as far forwards as the situation of the future body of the. 
sphenoid bone, and is there embedded in a mass of tissue, the ‘investing mass of 
Rathke.’ This mass, derived from mesoblastic tissue, becomes cartilaginous, and 
from it is developed the basi-occipital and basi-sphenoid bones; and by lateral 
expansions from it the 

occipitals, the greater Fra. 87.—Vertical section of the head in early embryos of 
wings of the sphenoid, the rabbit. Magnified. (From Mihalkovics.) 

and the periotic mass A 
of cartilage surrounding in 
the primary auditory 
vesicles. From the front 
of the investing mass 
of Rathke, which cor- 
responds in position to 
the future dorsum sell, 
two lateral bars are 
directed forwards en- 
closing a space, which 
forms the pituitary 
fossa, in which the 
pituitary body is even- 
tually developed. These 
bars are named the 
trabeculm cranii and 
extend as far forwards 
as the anterior extrem- 
ity of the head, where 
they coalesce with each 
other. From them the 
pre-sphenoid and lateral 
masses of the ethmoid 
are developed; and from 
their coalescence a pro- 
cess is prolonged down- 
ards to form a portion 
of the framework of 
the face hereafter to be 





A, From an embryo of five millimetres long. 3B. From an embryo of six 


described. From _ the 
presphenoids, which are 
developed from these 
trabecule, a lateral ex- 
pansion takes place, 
which forms the orbito- 


millimétres long. c. Vertical section of the anterior end of the notochord 
and pituitary body, &c., from an embryo sixteen millimétreslong. In A, the 
faucial opening is still closed. In 8, it is formed. ¢. Antertor cerebral 
vesicle. me, Meso-cerebrum. mo. Medulla oblongata. co, Corneous layer. 
m. Medullary Jayer. if. Infundibulum. am. Amnion. ape. Spheno-ethmoidal. 
be. Central (dorsum sellm), and apo, spheno-occipital parts of the basis cranti. 
A. Heart. /. Anterior extremity of primitive alimentary canal and opening 
later) of the fauocs. 4 Cephalic portion of primitive intestine, tha. 

halamus, p’. Closed opening or the involuted part of the pituitary body 


: (py). ch, Notochord. ph. Pharynx, 
sphenoid or‘lesser wings 
of the sphenoid, enclosing the optic foramen. 

The portions of the base of the skull above enumerated are formed from carti- 
lage, the remaining parts, comprising the vault of the skull, are of membranous 
formation. 

The head at first consists simply of a cranial cavity, the face being subsequently 
developed in the manner now to be described by a series of arches with clefts 
between them (fig. 88). It is usual in our text-books to describe the arches as a 
series of processes which jut out and grow downwards, inclining towards each other, 
until they meet in the middle line and thus form a series of inverted arches ; 
whilst the clefts are the spaces left between these pairs of processes. This, how- 
ever, is scarcely the true description, and leads rather to the false impression that the 
arches are formed by processes budding out from the embryo, much in the same 
way as the extremities do, and, like them, are free on every side. What would appear 
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rather to be the case is that the clefts are first formed and that the arches consist 
of a thickening of the tissue on either side of the cleft. The arches thus formed 
may be divided into two sets, according as they are placed in front or beliind the 
buccal cavity or mouth. The former being known as the pre-oral, and the latter as . 
the post-oral or visceral arches. Four 
Fig. 88.—Face of an embryo of 25 to 28 clefts on each side appear laterally in the 
days. Magnified 15 times. undifferentiated somato-splanclno-pleural 
wall of the fore-gut, and between them 
thickenings occur which ultimately meet 
and fuse in the middle line and above are 
connected with the investing mass. These 
are the so-called post-oral visceral arches. 
Differentiation of tissue occurs from above 
downwards, and cartilage is formed in 
them in connection with the investing 
mass. The first post-oral arch has no 
cleft in front of it, but forms a rim in 
front of the fore-gut. The pre-oral arches 
are formed in much the same way by 
local thickening, in which differentiation 
of tissue and formation of cartilage pro- 
ceeds in a direction forwards and down- 
wards from the investing mass. 
The pre-oral or maxillary arch unites 
with the fronto-nasal process. The latter 
consists of three plates, a central single 





rn}. ak 
rH a yet ence, 2 2 . Right and loft olfactory one andtwo lateral ones. The central 
ossa, nfc ior max tubercles, united 13 8 ‘and -F ? 2 1 
the midilte lit. 5. ate maxillary tubercle... is called the ‘ sud f rontad PEOCERD: It i 
6. Mouth or : 7. Second pharyngeal arch, prolonged downwards and forwards from 


Spent aualtors tone ocular venicle- the middle of the base of the skull, from 
the point of coalescence of the two trabe- 
cule cranii, and from it the septum of the nose is developed. It is free in front 
and below, but behind it is united with the coalesced portion of the trabeculw, 
which therefore probably assists in the formation of the septum nasi, and im addi- 
tion, of the prominent part of the future nose. The lateral plates of the fronts> 
nasal process are separated from the central one by a depression or furrow on 
either side ; these furrows form the primaiy nasal pits or fosse. The lateral plates 
project downwards parallel to the mid-process for a certain distance, and then, 
curving inwards, unite with it, thus shutting off the nasal fossx from the rest of 
the face. The ea, masses of the ethmoid and lachrymal bones are developed 
in the lateral plates, and by they union with the mid-frontal process, they form 
the inter-maxillary bone and the lunwla, or central part of the upper lip. 

The mazillary processes spring from the base of the skull further back than 
the fronto-nasal, and at their origin are closely connected with the fit post-oral 
or visceral arch. They descend for a short distance, forming the outer wall of 
the orbit, in which the malar bone is developed; they then incline inwards, and 
meeting the lateral plate of the fronto-nasal process, form the floor of the orbit, 
and shut it off from the rest of the face; then, continuing their course down- 
wards and inwards, they j join the mid-frontal process, and with it-~complete the 
ilveolar arch and the superior maxillary bone. Finally, palatal processes are 
formed by an extension of the inner sides of this arch; these coalesce with. each 
other in the median line, thus separating the cavity of the mouth from the nasal 
fossm, and completing the palate. In front, however, the palatal processes do not 
join with the mid-frontal process, but a cleft is left which constitutes the naso- 
palatine canal. 

The post-oral arches are five in number in the amniota, and of these the first 
only is concerned 1 in the formation of the face proper, for the lower jaw or mandible 


82 GENERAL ANATOMY. 


is developed from it, and hence it is called the mandibular arch. The second 
forms the upper part of the hyoid bone, and is therefore named the hyow arch. 
The third, in which the remainder of the hyoid bone is formed, and the remaining 
two correspond to the arches which, in aquatic animals, form the gills, but which, in 
the amniota, never do so. They are appropriately named branchial, a name which 
was primarily given to the whole series by Rathke, who first described them. 

The deeper part of the first or mandibular arch contains a transitory cartila- 
ginous rod, which has long been known as the ‘cartilage of Meckel,’ from the 
posterior end of which the malleus is formed, while its middle portion is converted 
into the internal lateral ligament of the lower jaw, and its distal end enters into 
the formation of the symphysis and perhaps of the body of the bone. 

Between the mandibular arch and the pre-oral arch the buccal cavity or mouth 
is formed; this therefore owes its origin to the formation of the pre-oral and 
post-oral arches, and consists of mesoblastic tissue lined by epiblast. It is at 
first quite distinct from the upper part of the alimentary canal, which, as we shall 
hereafter see, is formed by the inner or splanchnopleural layer of the mesoblast 
and the hypoblast, the two cavities being separated hy all the layers of the blasto- 
dermic membrane. A communication between the two is, however, gradually 
effected by the absorption of these layers at the anterior extremity of the primitive 
alimentary cavity. 

The second post-oral arch (hyoid) is closely united with the first at its origin. 
It forms the incus, the stylo-hyoid ligament, and the lesser cornua of the hyoid 
bone. 

The third arch (thyro-hyoid) forms the greater cornua and body of the hyoid 
bone, and supports the rudiment of the thyroid cartilage and the rest of the larynx. 

The fourth and fifth arches enter merely into the formation of the soft parts of 
the neck, and do not give rise to any special organs. 

Between each of these visceral arches are clefts, four in number, which run 
through the tissues of the neck to the cavity of the pharynx; the first persists, 
though only in a portion of its extent, forming the Mustachian tube, the meatus 
auditorius, and the tympanic cavity. The other fissures are wholly closed by the 
sixth week.* 

Development of the Nervous Centres and the Nerves.—The medullary groove 
above described (p. 70) presents, about the third week, three dilatations at its 
itper end, separated by two constrictions, and at its posterior part another dilata- 
tion, called the rhomboidal sinus. Soon afterwards the groove becomes a closed 
canal (medullary canal) and a soft blastema lines it, exhibiting corresponding: 
dilatations. This is the rudiment of the cerebro-spinal axis. As the embryo 
grows, its cephalic part becomes more curved, and the three dilatations at the 
anterior end of the primitive cerebro-spinal axis become vesicles distinctly sepa- 
rated from each other (fig. 86). These are the cerebral vesicles — anterior, middle, 


* The relations of these pharyngeal arches to the cranial nerves are of the greatest 
interest in a morphological point of view, but are hardly yet quite settled. Prof. Parker 
has lately described the ossification of the skull as proceeding from five arches —a pra-oral 
and four pharyngeal or post-oral, the post-oral being the mandibular or inferior maxillary; 
the hyoid; the thyro-hyoid; and the fourth, which, as above stated, has no remnant in 
the skeleton. The fifth cranial] nerve, the facial, and the glosso-pharyngeal, have definite 
relations to these arches; each dividing so that its anterior and posterior divisions embrace 
the cleft, or are distributed on the ‘bars,’ as Professor Parker calls them, which bound 
the cleft. Thus the front division of the trigominus is distributed in front of the buccal 
cleft on the pre-ora] arch, and its posterior division on the first pharyngeal or mandi- 
bular: the facial sends its anterior division —ropresented in the mature condition by the 
chorda tympani —in front of the Eustachian fissure (the remains of the first cleft), to the 
mantibular arch, while its desconding branches go to the hyoid arch; the glosso- 
pharyngeal goes by its lingual portion to the hyoid arch, while its pharyngeal part is 
distributed to the thyro-hyoid. 

These relations are exceedingly suggestive, and the method of inquiry most fruitful in 
promise fur the higher anatomy, which aims at uniting into one plan all the various forms 
of ova and the animals developed from them; but as yet these relations are hardly suffi- 
ciently established in fact to be made a necessary part of scholastic teaching. 
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and posterior. The anterior cerebral vesicle (situated, at this period, quite below 
the middle vesicle) is the rudiment of the third ventricle, and of the parts sur- 
rounding it, viz. the optic thalami, and all the parts which form the floor of 
the third ventricle. The middle vesicle represents the aqueduct of Sylvius, 
with the corpora quadrigemina. The posterior vesicle is developed into the 
fourth ventricle, and its walls form the pons Varolii, medulla oblongata, and 
the parts in the floor of the fourth ventricle. 

At an early period in the development of this primitive brain, a protrusion 
takes place from the anterior vesicle, which is at first simple, but soon becomes 
divided into two parts by an antero-posterior fissure. These expand laterally, and 
the cerebral hemispheres and corpora striata are developed from them. From 
the fore-part of the posterior cerebral vesicle a similar protrusion takes place, 
forming the rudiment of the cerebellum. In consequence of these protrusions or 
outgrowths taking place, the three primary cerebral vesicles are now converted 
into six permanent rudiments of the brain and medulla oblongata. The anterior 
part of the original anterior cerebral vesicle (fore-brain, Prosencephalon), now 
divided into two, constitutes the cerebral hemispheres, corpus callosum, corpora 
striata, fornix, lateral ventricles, and olfactory bulbs. These parts lie at first 
quite covered and concealed by those formed from the middle primary vesicle, and 
by the optic thalami, which, with the optic nerves, the third ventricle and the 
parts in its floor, are furnished by the posterior portion of the anterior vesicle 
(inter-brain, Thalamencephalon). By the third month, however, the hemispheres 
have risen above the optic thalami, and by the sixth month, above the cerebellum. 
Fissures are scen on the surface of the hemispheres at the third month, but all 
except one disappear. This one persists, and forms the fissure of Sylvius. The 
permanent fissures for the convolutions do not form till about the seventh or 
eighth month. The middle cerebral vesicle (mid-brain, Mesencephalon) js at first 

situated at the summit of the angle shown on 
I'ta. 89.-- Section of the medulla fig. 86. Its smooth surface is soon divided, 
in the cervical region, at six by a median and transverse groove, into four 
weeks. Magnified 50 diame- tubercles (tubercula quadrigemina) which are 
ee gradually covered in by the growth of the cerebral 
hemispheres. Its cavity diminishes as its walls 
thicken, and contracts to form the aqueduct of 
Sylvius. The crura cerebri are also formed from 
this vesicle. The third primary cerebral vesicle, 
at an early period (between the ninth and twelfth 
week), consists of the hind-brain or Epencephalon, 
forming the cerebellum, pons Varolii, and anterior 
part of the fourth ventricle ; and of the after-brain or 
Metencephalon, which forms the medulla oblongata 
with the rest of tle fourth ventricle. 

The development of the pituitary body has of 
late received much attention, and important ques- 
. Central cannl, 2. Its epithelinm, 3. An. tions of morphology are connected with it. The 
matter’ Amero commistra 6ec, description which is now accepted regards the 
{aor portion of the canal, closed by pituitary body as the place of meeting of the 

t pithelium only. 7. Anterior ; 

colmn, 8. Lateral column, g. Pos. epiblast, hypoblast, and mesoblast at the ex- 
BE Ps eee pat” Anterior roots. tremity of the notochord; it contains rudiments 

from each of these sources, or at least from the 
epiblast and hypoblast, for the mesoblastic elements derived from the chorda 
dorsalis are now said early to become displaced and to disappear. At the point 
where the notochord terminates anteriorly, the medullary layer of the epiblast, 
or that from which the central nervous system is developed, is reflected downwards 
to form a little pouch (fig. 87, o, if)—the infundibulum. At the same time the 
hypoblast passes upwards from the pharynx, or upper end of the primitive intes- 
tine, to form, along with the common layer of the epiblast, a similar pouch, which 
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becomes closed and converted into a glandular body, the anterior part of the 
pituitary body or hypophysis (fig. 87, c, py). The end of the notochord lies 
at first between the infundibulum and the hypophysis; but it is believed that, 
as the hypophysis becomes closed off and separated from the pharynx, the two 
parts of the pituitary body are carried backwards and upwards from off the end 
of the notochord, so as to leave the latter stranded, as it were, below the pitui- 
tary fossa. Others refer the hypophysal part of the pituitary body to epiblastic 
elements derived from the buccal part of the epiblast only, and so connect its 
development, not with the pharynx, but with the mouth and the anterior portion 
of the skull, ‘The question is an obscure one, but its main interest is to remind 
the reader that this peculiar appendage to the brain forms, in an early condition of 
the foetus, the meeting-point of the portions of the ovum from which the nervous 
centres, the alimentary canal, the mouth, and the base of the skull are developed ; 
and that its development has some connection, as yet imperfectly understood, with 
that of these, or some of these, great sections of the body. 

When the medullary groove is first closed, the foetal spinal marrow occupies 
the whole of it, and presents a large central canal, which gradually contracts in 
consequence of the thickening and rapid growth of the epiblast around it. This 
increase in thickness takes place principally at the sides, so that eventually the 
central canal acquires on section the appearance of a slit. Eventually the two 
sides join in the middle, and the original canal is divided into two, an anterior, 
which becomes the central permanent canal, which in after-life is no longer per 
ceptible to the eye, though it is still visible on microscopic section, and a posterior, 
which becomes filled about the ninth week with a septum of connective tissue 
from the pia mater, and forms the posterior fissure of the cord. 

After the fourth month the spinal column begins to grow in length more 
rapidly than the medulla spinalis, so that the latter no louger occupies the whole 
canal, The cord is composed at first entirely of wnform-looking cells, which soon 
separate into two layers, the inner of which forms the epithelium of the central 
canal, while tle outer forms the central grey substance of the cord. The white 
columns are formed later ; their rudiments can be detected about the fourth week, 
and some embryologists believe that they are developed from the mesoblast. 

The cerebral and spinal membranes are, according to Kélliker, a production from 
the protovertebral discs, and are recognisable about the sixth week. As the fissures 
separating the segments of the cerebro-spinal axis appear, the membranes extend 
through them, and the pia mater passes into the cerebral ventricles. Bischoff, 
however, describes the pia mater and arachnoid as developed from the cerebral - 
vesicles, so that they are, according to him, formed in the position which they 
permanently occupy. ‘ , 

The Nerves.—The nerves are developed as secondary growths in the mesoblast. 
The spinal nerves are developed as follows :—Between the rudiments of the spinal 
cord and the protovertebre, close to the point of involution of the epiblast in the 
median line, a series of cellular swellings, constituting the neural crest, appear, 
corresponding in number to the number of the spinal nerves. They are the 
rudiments of the posterior roots of the spinal nerves. In some animals the 
swellings are connected with each other by longitudinal fibres. They at first con- 
sist entirely of cells, and, growing, become differentiated into a narrow part or 
root, a thickened portion, the ganglion, and beyond this a second narrowed portion, 
which joins the anterior root to form the nerve itself. The root gradually changes 
its place, and, instead of being connected with the protovertebral arch close to 
the median line, gradually shifts its position towards the lateral wall more an- 
teriorly. The anterior roots are also outgrowths from the protovertebral arch. 
They appear later than the posterior roots, and arise from the lateral wall in the 
first instance, and, therefore, do not shift their position. The two roots gradually 
converge and unite, and from the point of union the nerve grows towards its peri- 
pheral termination. The cellular structure, of which it is composed, disappears, 
and fibres first make their appearance in the anterior roots. Most of the cranial 
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nerves are developed in the same manner as the posterior roots of the spinal 
nerves. The first, third, fifth, the facial, the auditory, the glosso-pharyngeal, and 
the pneumogastric arise from a series of swellings on the cephalic portion of the 
mesoblast, which, although not segmented, is continuous with the tract from 
which the vertebre are developed close to the median line. As in the spinal 
nerves the swelling, which shows some traces of differentiation into root, ganglion, 
and peripheral portion, gradually changes its point of origin, so as eventually to 
become attached at a much lower level. With regard to the mode of origin of the 
fourth, sixth, spinal accessory, and hypoglossal we possess no exact knowledge. 
It must be mentioned, however, that Marshall believes that the abducens and the 
hypoglossal arise as anterior or motor roots to two of the other cranial nerves, 
though they do not join with them, as in the spinal nerves, to form a compound 
nerve. 

The optic nerve arises in a manner entirely different from any of the other 
cranial nerves. 

The sympathetic nerves are developed in connection with the gangliated roots 
of the spinal and cranial nerves. 

Development of the Eye.—The nervous elements and non-vascular parts of 
the eye are formed from the epiblast, and the vascular portions from the meso- 
blast; but the method of development is somewhat complicated. The essential 
portion of the eye—i.e. the retina and the parts immediately connected with it 
—-is an outgrowth from the rudimentary brain (primitive ocular vesicle), and this 
outgrowth is met by an ingrowth from the common epidermic or corneous layer 
of the epiblast, out of which the lens and the conjunctival and corneal epithelium 
are developed. 

The first appearance of the cye consists in the protrusion or evolution from 
the medullary wall of the thalamencephalon or interbrain of a vesicle, called the 
primitive ocular vesicle. This is at first an open cavity communicating by a 
hollow stalk with the general cavity of the cerebral vesicle. As development advances 
the hollow stalk becomes solid, and thus the optic nerve is formed, receiving, how- 
ever, in a way to be presently explained, mesoblastic elements for the formation 
of its central artery and connective tissue. As the primitive oculur vesicle is pro- 
longed forwards, it mects the epidermic layer of the epiblast, which at the point of 
contact becomes thickened, aud then forms a depression which gradually encroaches 

on the most prominent part of the pri- 

F 1a. aC of dev elopment of mitive ocular vesicle, which in its turn 





tho lens. appears to recede before it, so as to 

become at first depressed and then 

inverted in the manner indicated by 

the annexed figure (fig. 90, A), so that 

the cavity is finally almost obliterated 

by the folding back of its anterior half, 

and the original sac converted ito a 

cup-shaped cavity, the bcular cup, In 

which the involuted epiblastic layer, 

ARC Different stages of development. 1. Epidermic . - the: ] . maived 
lnyer. 2. ‘Thickening of this layer. | 3. Crystallina the rudiment of the’ lens, is receive 
depression, Primitive ocular vesicle, its anterior part ‘ : ‘ : eine 

pushed bac iy the crystalline depression. 5. Posterior (fig. go, B). This cup-shaped cavity 

part of the primitive ocular voricle, forming the external consists therefore of two layers : one, 

layer of the secondary ocular vesicle. 6. Point of ie : 

separation mee en the lens and the A pd aretha the outer, originally the posterior half 
Javit ; Sot eee ‘ : ; 

imMuua so ee Zor the primitive ocular vesicle, is thin, 

and eventually forms the pigmental 

layer of the retina*; the other layer, the inner, originally the anterior or 


more prominent half, which has become folded back, and is much thicker, is 
converted into the nervous layers of the retina. Between the two are the 


* This layer forms functionally part of the choroid, and was formerly described as 
belonging ‘to this membrane; it is now described as part of the retina, on account of its 
method of development. 
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remains of the cavity of the original primary vesicle, which finally becomes obli- 
terated, by the union of its two layers. As development proceeds the cup-shaped 
cavity or ocular cup increases in size, and thus a space is formed between it and 
the rudimentary lens which it contains; this is the secondary ocular vesicle, and 
in it the vitreous humour is developed (fig. 90, c). The folding in of the primary 
optic vesicle to produce the optic cup proceeds from above downwards, and gra- 
dually surrounds the lens, but leaves an aperture or fissure below, the choroidal 
fissure, or ocular cleft, through which vascular elements, within the vesicle and 
derived from the mesoblast, retain their connection with the rest of the mesoblast. 
The lens is at first a thickening of the epiblast, then a depression or involution 
takes place, thus forming an open follicle, the margins of which gradually approach 
cach other and coalesce, forming an enclosed cavity of epiblastic cells (fig. go). 
At the point of involution the external layer of epiblast separates from the ball of 
the lens and passes freely over the surface, 


so that the lens becomes disconnected from Fi¢. 91.—Disgrammatic sketch of a 


the epiblastic layer from which it was de- 
veloped, aud recedes into the ocular cup, 
while the cuticular layer, covering it, is de- 
veloped into the corneal epithelium. The 
cells forming the posterior or inner wall of 


vertical longitudinal section through 
the eyeball of a human foetus of 
four weeks. (After Kiélliker.) Mag- 
nified Ioo diameters. The section is 
a little to the side, so as to avoid 
passing through the ocular cleft. 


the cavity, which is to form the lens, rapidly To 
increase in size, becoming elongated and de- 
veloped into fibres, and, filling up the cavity, 
convert it into a solid body. The cells on 
the anterior wall undergo no change and 
retain their cellular character. The se- 
condary ocular vesicle, or space between 
the lens and the hollow of the ocular cup 
(fig. 90, c, 7, & gr), contains a quantity- of 
mesoblastic tissue continuous through the 
ocular cleft with the rest of the mesoblast, 
and into this blood-vessels project them- 
selves through the ocular cleft. The iris 
and ciliary processes are formed from this 
vascular tissue and the choroid is developed 
in the mesoblast surrounding the ocular 
vesicle; and at the same time a process’ of : 
the mesoblast is believed to extend down the stalk of the primitive ocular vesicle to 
form the arteria centralis retin, with the sheath and connectiye tissue of the optic 
nerve. A portion of this tissue also becomes converted into the vitreous humour, 
and surrounds the lens with a vascular membrane—«the vascular capsule of the lens, 
Which is connected with the termination of the temporary artery (hyaloid) that 
forms the continuation of the central artery of the retina through the vitreous 
chamber. This vascular capsule of the crystalline lens forms the membrana 
pupillaris (described on a subsequent page), and also attaches the borders of the 
iris to the capsule of the lens. It disappears about the seventh month. 

The eyelids are formed at the end of the third month, as small cutaneous folds, 
which come together in front of the globe and cornea. This union is broken up 
and the eyelids’ separate before the end of foetal life. 

The lachrymal canal appears to result from the non-closure of a fissure which 
exists between the lateral plates of the fronto-nasal and maxillary processes (p. 81). 

Development of the Ear.—The first rudiment of the ear appears shortly after 
that of the eye, in the form of a thickening of the epiblast, on the outside of that 
part of the third primary cerebral vesicle, which eventually forms the medulla 
oblongata, opposite the dorsal end of the second pharyngeal arch. The thickening 
is then followed by an involution of the epiblast, which becomes deeper and deeper, 
sinking towards the base of the skull; and a flask-shaped cavity is formed; by the 





ce. The cuticle, where it becumes later the cornes. 
/, The lens. op. Optic nerve formed by th 
pedicle of the primary optic vesicle, ep, Primur 
medullary cavity of the optic vesicle, p. Th 
pigment-layer of the outer wall, 7. The inne 
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vesicle containing the rudiment of the vitreous 
humour. 


DEVELOPMENT OF THE SKIN. 87 


narrowing of the external aperture, the neck of the flask constitutes the recessus 
labyrintht. The mouth of the flask then becomes closed, and thus a shut sac is 
formed, the primitwe auditory or otic vesicle, which by its sinking inwards comes 
to be placed between the ali-sphenoid and basi-occipital matrices. From it thie 
internal ear is formed. The middle ear and the Eustachian tube are developed 
from the remains of the first branchial cleft, while the pinna and cxternal meatus 
are developed from the soft parts overhanging the posterior margin of the same cleft. 
The primary otic vesicle becomes embedded in a mass of mesoblastic tissue, which 
rapidly undergoes chondrification and ossification. It, as before stated, is at first 
flask- or pear-shaped, the neck of the flask, or recessus labyrinthi, prolonged back- 
wards, forms the aqueductus vestibuli. From it are given off certain prolongations 
or diverticula, from which the various parts of the labyrinth are formed. Ono 
from the anterior end gradually elongates, and, forming a tube, bends on itself 
from left to right and becomes the cochlea. Three others, which appear on the 
surface of the vesicle, form the semicircular canals. Of these, the one which is to 
constitute the external semicircular canal does not appear at such an early date as 
the other two. Subsequently, a constriction takes place in the original vesicle, 
which, gradually increasing, divides it into two, and from these are formed the 
utricle and saccule. Finally, the auditory nerve, which has been developed from 
the ‘neural crest’ in the manner above described (page 85), pierces the auditory 
capsule in two main divisions—one for the vestibule, the other for the cochlea. 
The middle ear and Eustachian tube are the remains of the first pharyngeal or 
branchial cleft (hyo-iandibular), and are, from an early period, closed by tlie for- 
mation of the membrana tympani, which consists of a layer of epiblast externally, 
a layer of hypoblast internally, and between the two, of mesoblastic tissue consti- 
tuting its fibrous and vascular layer. Projecting into the cleft are the ossicles of 
the middle ear, the malleus being developed from the proximal end of the mandi- 
bular (Meckel’s) cartilage, the icws from the proximal end of the hyoidean car- 
tilage, and the sfapes, as a deposit of cartilaginous cells around the fenestra ovalis. 

The external auditory meatus is developed like the pinna, from the soft parts 
on the posterior margin of the first visceral cleft by an outgrowth of the tissues 
in this situation. 

Development of the Nose.—The olfactory fossre, like the primary auditory 
vesicles, are formed in the first instance by a thickening and involution of the 
epiblast, which takes place at a pomt below and in front of the ocular vesiclo (iy. 
88, 2, 3.) The thickening appears at a very early period, about the fourth week. 
’The borders pf the involuted portion very soon become prominent, in consequence 
of the development of the mid-frontal and lateral naso-frontal plates above spoken 
of (p. 81), which arceformed on either side of the rudimentary fosse. As these pro- 
cesses increase, the fosse deepen and become converted into a deep channel, which 
eventually forms the upper part of the nasal fosse-—that is, the two superior 
meatuses, the part to which the olfactory nerves are distributed. At this time they 
are continuous with the buccal cavity, a portion of which forms the lower part, or 
inferior meatus of the nasal fosse. For as the palatine septum i§ formed, the 
buccal cavity is divided into two parts, the upper of which forms the lower part of 
the nagal fosse, while the remainder forms the permanent mouth.’ 

The soft parts of the nose are formed from the coverings of the frontal projec- 
tions and of the olfactory fosse. The nose is perceptible about the end of the 
second month. The nostrils are at first closed by epithelium, but ‘this disappears 
about the fifth month. | 

The olfactory nerve, as above pointed out, is formed from the anterior cerebral 
Vesicle, as a secondary vesicle on its under surface, and it lies upon the involuted 
epiblast, which subsequently forms the nasal fosse. 

Development of the Skin, Glands, and Soft Parts.—The epidermis is produced 
from the external ; the true skin from the middlé, blastodermic layer (fig. 76, 19, 20). 
About the fifth week the epidermis presents two layers, the deeper one correspond- 
Ing to the rete mucosum. The subcutaneous fat forms about the fourth month, 
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and the papille of the true skin about the sixth. A considerable desquamation of 
epidermis takes place during fcetal life, and this desquamated epidermis, mixed 
with a sebaceous secretion, constitutes the verniz caseosa, with which the skin is 
smeared during the Jast three months of foetal life. ‘he nails are formed at the 
third month, and begin to project from the epider mis about the sixth. The hairs 
appear between the third and fourth month in the form of depressions of the 
(leeper layer of the epithelium, which then become inverted by a projection from 
the papillary layer of the skin. The papille grow into the interior of the epithe- 
lial layer; and finally, about the fifth month, the fotal hairs (lanugo) appear first 
on the head and then on the other parts. These hairs drop off after birth, and 
give place to the permanent hairs. The cellular structure of the sudoriferous and 
sebaceous glands is formed from the epithelial layer, while the connective tissue 
and blood-vessels are derived from the mesoblast about the fifth or sixth month. 
The mammary gland is also formed partly from mesoblast—its blood-vessels and 
connective tissue, and partly from epiblast—its cellular elements. Its first rudi- 
ment is seen about the third month, in the form of a small projection inwards of 
epithelial elements, which invade the mesoblast ; froin this, similar tracts of cellular 
elements radiate ; these subsequently give rise to the glandular follicles and ducts. 
The development of the former, however, remains imperfect, except in the adult 
female, and especially after pregnancy. 

Development of the Limbs.—The upper and lower limbs begin to project, as 
buds, from the anterior and posterior part of the embryo about the fourth week. 
These buds are formed by a projection of the somatopleure (i.c. the outer layer of 
the mesoblast and the epiblast), from the point where the mesoblast splits imto its 
parietal and visceral layers, just external to the vertebral somites, af which they 
may be regarded as lateral extensions. The division of the terminal portion of the 
bud into fingers and toes is early Indicated, and soon a notch or constriction marks 
the future separation of the hand or foot from the forcarm. Next, a similar groove 
appears at the site of the clbow or kuce. The indifferent tissue or blastema, of 
which the whole projection is at first composed, is differentiated into muscle and 
cartilage, before the appearance of any internal cleft for the jomts between the 
chief bones. 

The muscles become visible about the seventh or eighth week. The source of 
their development is not completely determined for the muscles of the limbs. The 
vertebral muscles appear to be developed from the ‘ muscle plates’ of the primitive 
vertebral discs (p. 71, see fig. 76, c. 13), and the muscles of the neck and jaws, as 
well as those which enclose the cavities of the thorax and abdomen, are also formed - 
from the same source. They do not meet in the middle line of the body till about 
the fourth month. The cutaneous muscles are developed fron the cutaneous por- 
tion of the middle blastodermic layer. 

Development of the Blood-vascular System.—There are three distinct stages 
in the development of the circalatory system before it arrives at its complete or 
adult condition, in accordance with the mainer in which nourishment is provided 
for at differetit periods of its existence. In the first stage there is the vitelline 
circulation during which nutriment is extracted from the yolk or contents of the 
vitelline membrane. In the second stage there is the placental circulation, which 
commences after the formation of the placenta, aud during which nutrition is 
obtained by meaus of this organ from tle blood of the mother. In the third stage 
there is the complete circulation of the adult, commencing at birth, and during 
Which nutrition is provided for by the organs of the individual itself. 

1. The vitelline circulation is carried on partly within the body of the embryo 
and partly external to it in the vascular area of the yolk. It consists of a median 
tubular heart, from which two vessels (arteries) project anteriorly. These carry the 
blood to a plexus of capillaries spread over the area vasculosa and also, though to 
a less extent, in the body of the efabryo. From this plexus the blood is returned 
by two vessels (veins) which enter the heart posteriorly, and thus a complete circula- 
tiou is formed. 
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In these vessels and the heart a fluid (blood) is contained, in which rudimentary 
corpuscles are found. The mode of formation of these elementary parts will have 
first to be considered. 

In mammalia the heart is formed by a hollowing out or vacuolation of a longi- 
tudinal group of mesoblastic cells on either side of the median line in front of the 
anterior extremity of the rudimentary pharynx, at about the level of the posterior 
primary cerebral vesicle. This vacuolation takes place in the visceral layer of the 
mesoblast, and round the cavity thus formed the layer becomes folded or reduplicated, 
and presents two distinct strata of cells; the mner and thinner layer forms the 
endocardium, the outer and thicker the muscular wall of the heart. In its very 
earliest and primitive condition, the heart consists therefore of a pair of tubes, one 
on either side of the body. ‘These, however, soon coalesce in the median line, and, 
fusing together, form a single central tube.* Mach of the two primary tubes reccives 
posteriorly a large vessel (a vein), and is prolonged anteriorly into a second vessel (an 
artery). So that after fusion of the heart-tubes has taken place, there is, in the 
primitive vitelline circulation, as above mentioned, a single tubular heart, with two 
arteries proceeding from it and two veins emptying themselves ito it. The earliest 
vessels are also formed in the visceral layer of the mesoblast. The indifferent cells 
of which this layer is composed become ‘ vacuolated,’ that is, they become enlarged, 
and spaces are formed within them. The nuclei of these enlarged cells multiply ; 

some few of the proliferated nuclei 
la. 92.— Various forias of mother-cells yomain embedded in the walls of the 


undergoing development into blood-vessels, 
from the middle layer of the chick’s blasto- cell, but the greater number of them 


derm. (Klein.) are free and are converted into blood- 
corpuscles, ‘The vacuolated cells fuse 
together, forming cavities, and also 
give off processes which unjte with 
processes of other cells : these in their 
turn become also vacuolated and com- 
municating with the cavities in the 
original cells a network of tubes is 
produced (tig. 92). The tubes or 
primary vessels consist in the first 
instance of the original protoplasm of 
the cell, with here and there ‘nucle, 
derived from the origmal divided 
E nucleus embedded in it. Then dif- 
a, Large mother-cell vacuolated, forming the rudimentary ferentiation of the protoplasm into 

vessel. &, The wall of this cel] formed of protoplasin, . 

with nuclei embedded, ang in some cases more or less flattened cells around these nuclei 

detached and projecting. c. Processes connected with tukes pl ace and constitutes the wall 


neighbouring cells, formed of the common. cellular 
substance of the germinal ares. d. Bloog-corpuscles, of the capillary or the lining mem- 


", Small mother-cclls—vacnolation commencing. 
pate coll in which only obscure granular matter is brane Of the larger vessel. In these 
- latter, other cells, derived from the 
inesoblast, apply themselves externally and form the other coats of the vessel at a 
later period. 

The blood-dises are formed from the original divided nucleus of the vacuolated 
mesoblastic cells. They are free, and accumulate, each one around itself, a small 
quantity of the protoplasm of the cell, which rapidly acquires a tinge of colour. The 
earliest blood-corpuscles are therefore at first nucleated, and in this and‘other respects 
resemble the white corpuscles. As soon, however, as the liver is formed, true white 
corpuscles make their appearance, and it seems that the chief source from which 
they are. derived is the embryonic liver, though later on the spleen and lymphatic. 
glands take up this function and continue it after birth. The nucleated condition 
of the red globules ceases before birth. The precise mode in which the nucleated 
white corpuscle is converted into the non-nucleated red blood-globule, whether by 





* In most fishes and in amphibia the heart originates as a single median tube. 
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a change in the whole cell or by the disappearance of the cell and persistence of its 
nucleus, is not yet ascertained. The vitelline circulation commences about the 
fifteenth day and lasts till the fifth week. When 

fully established it is carried on as follows:—- Fig. 93.—Heart at the fifth week. 

Proceeding from the tubular heart are two 
arteries, the first aortic arteries (fig. 93), which 
unite at some distance from the heart into a 
single artery. This runs down in front of the 
primitive vertebrw and in the walls of the intes- 
tinal cavity, and again divides into two primitwe 
aorte or vertebral arteries, aud these give off 
five or six omphalo-mesenteric arteries, which 
ramify in the germinal area, forming with their 
parent trunks a close network, terminating in 4, Opened from the abdominal aspect. 2. 
veins which converge towards a venous trunk—  “*henind to form the dewending norta. > 
the terminal sinus. This vessel surrounds the A igs ea taal eouteannes 
vascular portion of the germinal area, but does Ventricle, Se ene 
not extend up to the anterior end of the embryo. Lungs, 3. Ventricles. 4, 5. Auricles, 6. 
It terminates on either side in a vein called errr aera their braneen 
the omphalo-mesenteric. The two omphalo- 

mesenteric veins open into the opposite extremity of the heart to that from which 
the arteries proceeded. This primitive circulation extends gradually from the 
germinal area over the whole of the umbilical vesicle, and the vessels external to 
the embryo disappear as the umbilical vesicle becomes atrophied. 

2. The Placental Circulation.— As tle umbilical vesicle diminishes, the allantois, 
which is formed by a protrusion from the lower part of the intestine, enlarges and 
becomes, converted into a vascular chorion, w part of which forms the placenta. 
When the umbilical vesicle disappears this becomes the only source .of nutrition 
for the embryo. The allantois carries with it two arteries, derived from branches 
of the primitive aorta and two veins; these vessels become much enlarged as the 
placental circulation is established, but subsequently one of the veins disappears 
and in the later stages of uterine life the circulation is carried on between the footus 
and the placenta by two arteries and one vein (wmbilical). 

During the occurrence of these changes great alterations take place in the 
Primitive heart and blood-vessels, above alluded to, which will now require de- 
scription. ; 

Further Development of the Heart.—The simple median tube, formed by the 
coalescence of the pair of tubes of which the primitive heart consists, becomes 
elongated and bent on itself, so as to form a U-shaped tube, the middle portion 
being protruded forwards and to the right side and at the same time twisted on itself 
so that the extremity from which the arteries are-prolonged is situated in front and 
to the right, and that into whith the veins enter behind and to the left. The bent 
tube then becomes divided by two transverse constrictions into three parts. One, 
the posteriér, becomes the auricles, the middle ono forms the two ventricular 
cavities, while the anterior forms the aortic bulb, from which the commencement 
of the aorta and pulmonary artery is developed. A division of each of these 
cavities now takes place, so as to convert them into right and left ventricle, right 
and left auricle, and aorta and pulmonary artery respectively. This division first 
takes place ixf the middle portion of the tubular heart, the rudimentary ventricular 
cavities (fig. 93, 4,5). A partition rises up from the lower part of the right wall of 
this cavity, and gradually grows up until it reaches the constrictions which separate 
it from the other two, and thus the interventricular septum is completed. At the 
same time a cleft appears on the outside, a little to the right of the most prominent 
point, which ultimately becomes the apex of the heart. This cleft becomes less 
marked as development progresses, but remains, to some extent, persistent through- 
out life, as the interventricular groove. 

The first appearance of a division in the posterior or auricular portion of the 
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tubular heart makes its appearance, at a very early period of development, in 
the shape of two projecting pouches, one on either side; these are the rudiments 
of the auricular appendages, but the actual division of the cavity by a septum 
does not occur until some time after the appearance of the ventricular septum. 
This is formed by the growth of a partition from the anterior wall of the 
auricular cavity, which grows backwards, and partially separates the cavity into 
two. The partition, however, is not completed until after birth, a part remaining 
undeveloped, and thus permitting of a communication (foramen ovale) between the 
two auricles during the whole of fwtal life. In a like manner, the aortic bulb is 
divided into two by the growth of a septum downwards, from the distal end of the 
bulb, dividing this cavity into two, the permanent aorta and pulmonary artery. 
Very soon a superficial furrow appears on the external surface of this portion of 
the heart corresponding to the septum internally, and, becoming deeper, the two 
vessels are gradually separated from each other through the septum, in the imme- 
diate neighbourhood of the ventricular portion of the heart, whilst beyond this they 
still remain joined together, and give origin to the fourth and fifth cranial arches, 
presently to be described. 

Further development of the arteries.—In the vitelline circulation, two artcries 
were described as coming off from the primitive heart, and running down in front 
of the developing vertebrm. The first change consists in the fusion of these 
arteries into one at some distance from the heart, thus forming the descending 
thoracic and abdominal aorta. In consequence of the heart falling backwards to 
the lower part of the neck and then into the thorax, as the head is developed, the 
two original arteries, proceeding from the heart to the point of fusion in the 
common descending aorta, become elongated, and assume an arched form, curving 
backwards on each side, from the front of the body towards the vertebral column 
(fig. 94, 4). These are the first or primitive aortic arches. As the heart, recedes 


Fig. 94.— Diagram of the formation of tho aortic arches and the large arteries. 





1. 1. Ut iv. Vv. First, second.,third, fourth, and fifth aortic arches, a. Common trunk from which the first pair 
Spring; the place where the sucorcding puirs are formed is indicated by dotted lines, 3B. Common trunk, with 
four arches and a trace of the fifth. c. Common trunk, with the three last pairs, the first two having been 
oblitcrated. . The persistent arteries, those which have disappeared being indicated by dottcd lines. 1, 
Common arterial trunk. 2. Thoracic aorta.” 3. Right branch of the common trunk which is only temporary. 
4. Left branch, permanent, 5. Axillary ry. 6. Vertebral. zy 8. Subclavian. 9. Common carotid. 10. 
prea arg and xz, Internal carotid. 12. Aorta. 13. Pulmonary artery. 14, 15. Right and left pulmonary 
arteries, 


into the thorax, and these arches, which correspond in position to the first pharyn- 
geal or mandibular arch, become elongated, four pairs of arches are formed behind 
them around the pharynx (fig. 94). The arches, five in number, remain per- 
manent in fishes, giving off from their convex borders the branchial arteries 
to supply the gills. In mammalia the five pairs do not exist togéther, for the 
first two have disappeared before the others are formod. Only some of the arches 
in this class of animals remain as permanent structures; other arches, or portions 
of them, become obliterated or disappear. The first two arches entirely disap- 
pear. The third remains as a part of the internal carotid artery, the remainder 
being formed by the upper part of the posterior aortic root, i.e. the descending 
part of the original vessel which proceeded from the rudimentary tubular heart. 
The common and external carotid are formed from the anterior aortic root, that 
18 the ascending portion of the same primitive vessel. The fourth arch on the left 
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side becomes developed into the permanent arch of the aorta in mammals; but in 
birds it is the fourth arch on the right side which forms the aortic arch; while in 
reptiles the fourth arch on both sides persists, as there is a permanent double aortic 
arch. The fourth arch on the right side forms the subclavian artery, and by the 
junction of its commencement with the anterior aortic root, from which the 
common carotid is developed, it forms the innominate artery.* The fifth arch on 
the left side forms the pulmonary artery and the ductus arteriosus ; that on the right 
side becomes atrophied and disappears. The first part of the fifth left arch re- 
mains connected with that part of the bulbous aorta which is separated as thie 
pulmonary stem, and with it forms the common pulmonary artery. From about 
the middle of this arch two branches are given off, which form the right and left 
pulmonary arteries respectively, and the remaining portion, i.e. the part beyond 
the origin of the branches, communicating with the left fourth arch—that is, the 
descending part of the arch of the aorta—constitutes the ductus arteriosus. This 
duct remains pervious during the whole of fetal life, and after birth becomes 
obliterated. | 

The development of the arteries in the lower part of the body is going on during 
the same time. We have seen that originally there were two primitive arteries 
coming off from the primary tubular heart, and that these two vessels, at some 
distance from the heart, became fused together to form a single median artery, 
which coursed down in front of the vertebre to the bottom of the spinal column, 
forming the permanent aorta.. From the extremity of this the two vitelline 
arteries, which were origmally parts of the primitive main trunks, pass to the 
area vasculosa. As the umbilical vesicle dwindles and the allantois grows, two 
large branches are formed as-lateral offshoots of the median aorta. These aro the 
two umbilical or hypogastric arteries, and are concerned in the placental circula- 
tion. The portion of the median aorta beyond this point becomes much. diminished 
in size, aid eventually forms the sacra media artery, and thus the two umbilical 
branches become in appearance bifurcating branches of the main aorta. The 
cominon aud internal iliac arteries are developed from the proximal end of these 
umbilical arteries; the middle portion of the vessel, after birth, becomes partially 
atrophied, but in part remains pervious as the superior vesical artery; the distal 
portion becomes obliterated, constituting part of the superior ligament of the 
bladder. The external iliac and femoral arteries are developed from two small 
branches given off from the umbilical arteries near their origin, and are at first of 
comparatively small size. : 

Development of the veins..—The formation of the great veins of the embryo may 
be best considered under two groups, visceral and parietal. 

The visceral are derived from the vitelline and umbilical eeins. In the earliest 
period of the circulation of the embryo, we have seen that there were two ves 
(vitelline or omphalo-mesenteric) returning the blood from the vitelline membrane. 
These unite together to form a' single vitelline vein. As soon as the placenta begins 
to be formed, two umbilical veins appear, and uniting together jom the vitelline 
vein. We have thus a single trunk formed by four veins, two returning the blood 
from the area vasculosa, and two from the placenta. Soon, however, the right 
vitelline and right umbilical veins disappear. The trunk now receives only the left 
vitelline and umbilical veins in its passage to the heart, and it traverses the rudi- 
mentary liver. Whilst doing so, it gives off two sets of vessels: those nearer the 
heart (the vene hepatice revehentes) eventually become the hepatic veins ; while 
those more remote (the vene hepatice advehentes) are the radicles of the right 
and left portal veins. These vessels communicate by a capillary plexus in the 
substance of the liver, so that a portion of the blood passing to the heart through 
the united left vitelline and umbilical veins, traverses the substance of the develop- 


.* This is interesting in connection with the position of the recurrent laryngeal nerve, 
which is thus seen to hook round the same primitive fotal structure, which becomes on 
the right side the subclavian artery, on the left the arch of the aorta. 
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ing liver, passing to its capillaries by the vene advehentes (rudimentary portal 
veins), and being returned by the vene revehentes (rudimentary hepatic veins), 
That portion of the common trunk of the united vitelline and umbilical veins 
which lies between these two sets of vessels becomes the ductus venosus, and that 
portion which lies between the junction with it of the vene revehentes, and the 
heart becomes the upper part of the inferior vena cava. The distal part of the 
vitelline vein, receiving the veins from the mesentery, becomes the superior mesen- 
teric vein, and is joined by the splenic, after which junction it becomes the trunk 
of the portal vein. 

Lhe parietal veins.—The first appearance of a parietal system consists in the 
appearance of two short transverse veins (the ducts of Cuvier), which open on 
either side of the auricular portion of the heart. Hach of these ducts is formed 
by an ascending and descending vein. The ascending veins return the blood from 
the parietes of the trunk and the Wolffian bodies, and are called cardinal veins. 
The two descending ones return the blood (fig. 95) from the head, and are called 


Fig. 95.—Diagrams illustrating the developmont of the great veins. 





The first figure shows the vertebral veins emptying into th’heart by two lateral trunks, ‘the ducts of Cuvier” The 
second figure shows the formation of the iliac and subclavian veins. a. Inferior vena cava, b. Left innominate 
veins The third figure shows the vertebral veins much diminished in size and the duct of Cuvier on the left side, 
gradually disappearing. c. Vena azygos minor, The fourth figure shows the adult condition of the venous system. 
1. Right auricle of heart. c, Venu cava superior, 3. Jugular veins. 4. Subclavian veins, 5. Vons cava inferior. 
6. llino veins. 7. Lumbar veins. 8. Vena azygos major. g. Vena azygos minor, 10. Superior intercostal vein. 
(After Dalton.) 


primitive jugular veins. As the kidneys are developed, the veins conveying the 
blood from them unite together to form a single trunk which passes up the abdo- 
men behind the intestines, and joining the common trunk formed as above described 
by the junction of the left vitelline and left umbilical vein, above the point of 
entrance of the ven revehentes, constitutes the inferior vena cava. Two small 
veins receiving branches from the lower extremity unite to form the lower part of 
the inferior vena cava, below the point of entrance of the veins from the kidneys. 
These are the primitive iliac veins, and in their course upwards they cross the 
cardinal veins and communicate with them. The part of the iliac vein between 
this point of communication and their junction with one another constitutes the 
common iliac vein; while the distal portion forms the external iliac vein. The 
internal iliac vein is formed from that part of the cardinal vein which lies below 
the point of communication. The greater part of the remainder of the cardinal 
vein—that is to say, of that portion above the iliac veins—becomes obliterated ; a 
small part, however, at the upper extremity remains persistent, and becomes con- 
tinuous with two new veins, which are formed one on either side of the vertebral 
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column. These veins receive the intercostal and lumbar veins, and eventually 
form the azygos veins. They become joined by an oblique communicating branch, 
which crosses the middle line, and constitutes the junction of the vena AZYLZOS 
minor with the vena azygos major. T'liese veins are termed the posterior vertebral 
veins of Rathke. The upper part of the left one, with its continuation, the cardinal 
vein, forms the superior intercostal of the left side. 

The veins first formed in the upper part of the trunk are, as above stated, the 
primitive jugular veins. Shortly, two small branches may be noticed opening 
into them near their termination ; these 
form the subclavian and internal jugular  F1a. 96.—Diagram of the formation of the 
veins. From the point of junction of main systemic voins. 
these veins on the left side, a commu- 
nicating branch makes its appearance, 
running obliquely across the neck down- 
wards and to the right, to open into the 
primitive jugular vein of the right side 
below the point of entrance of the sub- 
clavian vein. At the same time, in con- 
sequence of the alteration in the posi- 
tion of the heart, and its descent into 
the thorax, the direction of the ducts of 
Cuvier becomes altered, and assumes an 
almost vertical position. From the por- 
tion of the primitive jugular veins above 
the branch of communication the internal 
jugulars are formed, except that part of 
the right one which lies between the point 
of entrance of the subclavian of this 
side, and the termination of the communi- 
eating branch, which becomes the right 
innominate vein, ‘The communicating  *,Moytan! vonone system at the period when there 
branch becomes the left innominate vein. Left superior cava, 2. Right superior cava. 3. 


Tnferior cava. 4. Left inferior cardinal. 5. Right 


The primitive jugular of the night side, inferior cardinal. 6. Night jugular. 7. Anasto- 
. ° at 1 th mosing branch between the jugulars (left innomi- 

below the communicating vein and the nate), 8. Subclevian. 9, Internal jngular. | to. 
. : external jugular. xz. Middle obliterated portion 

nght duct of Cuvier, becomes res vena of re posterior cardinal veins, x2. Newly formed 
5 1 ic yj i posterior vertebral veins, 13. Anastomosis between 
oNe RuperiOr, into which the aS b S ee the two vertebralsa—trunk of small azygos. 14. Tine 
dinal (vena azygos major) enters. Tlfe veins, proceeding from anastomosis between the 
f hh left ae caal inferior cava and posterior cacdinals, x5. Crural. 

lower part of the left primitive jugular, 16, iyposentri— onietrally the cinta ene of the 
. cardinals, 1. Heart and permanent velns, posterior 

and the left duet of Cuvier become almost view. x. Obliteratedvleft superior cava. 6. Right 
entirely obliterated, except at the lower peng i SRE ae geste ae 
end, which remains as a fibrous band, Coropary sinus receiving the coronary vein. 18. 


or sometimes a small vein, and runs ob- — SoPtnterior small anygan OF MN anyon 
liquely over the posterior surface of the 

left auricle.* The termination of the left duct of Cuvier remains persistent, and 
forms the coronary sinus (fig. 96). The foetal circulation is described at a future 
nage. 

Develspaant of the Alimentary Canal.—Tlie development of the intestinal 
cavity is, as shown above (page 71), one of the earliest phenomena of embryonic 
life. The original intestine consists of an inflection of the hypoblast extending 
from one end of the embryo to the other, and is situated just below the primitive 
vertebral column. At either extremity it forms a closed tube, in consequence of the 
cephalic and caudal flexures (page 71), and this manifestly divides it into three 
parts: a front part, enclosed in the cephalic fold, called the fore-gut; a posterior 
part, enclosed in the caudal fold, the hind-gut; and a central part or mid-gut, 
which at this time freely commuiicates with the umbilical vesicle (fig. 97). The 
ends of the fore- and hind-gut do not communicate with the surface of the body, 
the buccal and anal orifices being subsequently formed by involutions of the epi- 
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blast, which later on form communications with the gut. From the fore-gut 
the pharynx, csophagus, stomach, and duodenum; from the hind-gut a part 
of the rectum; and from the middle division the rest of the intestinal tube are 


Fra. 97.—Diagrammatic outline of a longitudinal vertical section of the 
chick on the fourth day. 
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ep. Rpiblast. sm. Somatic mesoblast, Ay. Hypoblast. em, Visceral mesoblast. af, Cephalic fold. pf. Caudal fold. 
am. Cavity of true amnion. ys. Yolk-sac. 4. Intestine. «, Stomach and pharynx. «a. Fature anus still closed, 
m. The mouth, me. The mesentery. al. The allantoid vesicle, pp. Space between inner and outer folds of 
wmnion, (From Quain’s Anafomy, Allan Thompson.) 


developed (fig. 98). The changes which take place in the fore-gut are as follow : 
the middle portion becomes dilated to form the stomach, and undergoes a vertical 
rotation to the right, so that the posterior border, by which it is attached to the 
vertebral column by a mesentery, is 
Fia. 98.—Early form of the alimentary canal. Ow directed to the left, and the an- 
(From Kolliker, after Bischoff. ) terior border to the right. At this time 
— it is straight, but it soon undergoes 
a lateral curve or bend to the right 
at its upper end. It thus assumes an 
oblique direction, and the left border 
(originally the posterior or attached 
border) becomes inferior, and forms 
the great curvature. The mesentery 
by which it was attached forms the 
great omentum. The portion of the 
fore-gut above this dilatation remains 
straight, forming the pharynx and 
cesophagus, and in consequence of the 
mesoblast being here undivided, there 
18 no serous investment to this part of 
the tube. Below this, division of the 
In A wfront view, andin Bo an antero-posterior section are mesoblast has taken place, and the 
represented. @. Your pharyngeal or visceral plates. b. splanchnopleure alone fords the walls 
The pharynx, ¢, ¢« The commencing lungs. d@. The . ° A 
stomach, Jf, 7. The diverticula connected with the of the remainder of the intestinal 
formation ofthe tivor. 9. The yotkrae into whichthe canal, the space betwéen this layer 
the intestine. and the somatopleure constituting the 
pleuro-peritoneal cavity. 

The part of the fore-gut below the dilated stomach forms the duodtnum, and in 
connection with this the liver and pancreas are developed. 

_ The hind-gut is also a closed tube, and from it the middle third of the rectum 
18 developed, as well as the allantois (p. 75), which will be again referred to in con- 
nection with the development of the bladder. 

The mid-gut is at first an open cavity freely communicating with the umbilical 
vesicle, As the body-walls grow, this communication contracts very materially, 
though it still exists to a certain extent, and the open cavity becomes converted in- 
to a straight tube, still open where it communicates with the umbilical vesicle. This 
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6 
‘tube grows rapidly in length, and presents a primitive curve or loop downwards and 
forwards, and, in consequence of its growth exceeding that of the walls of the body- 
cavity, a portion of the loop protrudes into the stalk of the umbilical vesicle. At a 
subsequent period, however, the walls of the abdomen grow more rapidly than the 
intestine, which again recedes into the body-cavity. At a short distance below the 
most prominent point of this loop a diverticulum arises, which marks the separa- 
tion between the large and small intestine. The Jower part of this diverticulum 
forms the vermiform appendix ; the proximal part, by its continued growth, consti- 
tutes the cecum. After this the anterior or upper part of the gut, corresponding to 
the small intestine, rapidly increases in length, and about the eighth week becomes 
convoluted. The lower or posterior part, corresponding to the large intestine, is at 
first less in calibre than the upper part, and lies wholly to the left side of the con- 
volutions of the small intestine ; but later on the curve of the large intestine begins 
to form, and the first part (ascending colon) slowly crosses over to the right side, 
first lying in the middle line, just below the liver. It is not until the sixth month 
that the cecum descends into the right iliac fossa, and so drags the ascending 
colon into its normal position in the right flank. 

The peritoneal cavity is the space left between the visceral and parietal layors 
of the mesoblast, and the serous inembranc is developed from these structures. The 
mesenteries are formed from mesoblastic tissue extendimg between the notochord 
and the gut which develops the vascular and connective-tissue elements of these 
parts. 

The buccal cavity is formed by an involution of the external layers of the 
blastodermic membrane, which passes inwards and meets the pharynx, or upper 
part of the fore-gut. The two cavities are, however, at first completely separated 
from each other by all the layers of the blastoderm ; but at an carly period of de- 

velopment a vertical slit appears between them ; this gradually widens and becomes 
the opening by which the common cavity of the nose and mouth communicates with 
the pharynx. The common cavity is afterwards divided into nose and mouth by 
the development of the palate in the manner spoken of above. 

The tongue appears about the fifth week, as a small clevation behind the 
inferior maxillary arch, to which another projection from the second pharyngeal 
arch is united. The epithelial layer is furnished by the epiblast. The tonsils 
appear about the fourth month. 

- The anus is also formed by an inflection of the epiblast, which extends inwards 
to a slight extent, and approaches the termination of the hind-gut, and finally com- 
municates with it by a solution of continuity in the septum between the two. The. 
persistence of the fowtal septum at either the buccal or anal orifices constitutes a 
well-known ca ae imperforate cesophagus or imperforate rectum, as the case 
may be. 

The liver appears after the Wolffian bodies, about the third week, in the form of 
a bifid mass of cells, connected with the epithelial and mesoblastic layers of the 
splanchnopleure. It projects from the intestine at that part which afterwards 
forms the duodenum. Tlis mass of cells becomes hollowed out into a cavity, 
lined by hypoblast, the rudiment of the main duct of the liver, the cells on either 
side being developed imto the right and left lobes. These grow very rapidly around 
the vein formed by the junction of the left umbilical and left allantoic veins, from 
which they receive the branches enumerated on p. 92. About tho third month 
the liver almost fills the abdominal cavity. From this period the relative devolop- 
ment of the liver is less active, more especially that of the left lobe, which now 
becomes smaller than the right; but the liver remains up to the end of foetal life 
relatively larger than in the adult. 

The gall-bladder appears about the second month, as an extension of the 
cavity from whuch the main duct of the liver is developed, and bile is detected in 
the intestines by the third month. 

The pancreas is also an early formation, being far advanced in the second 
month. It, as well as the salivary glands, which appear about the same period, 
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originate in a projection from the epithelial layer, which afterwards forms a 
cavity, and the lobules of the gland are developed from the ramifications of this 
cavity. It is generally admitted that the epithelial lining of the ducts is furnished 
by the hypoblast, in the development of both the pancreas and the liver; and that 
the vessels owe their origin to the mesoblast. But authorities differ as to the mode 
of formation of the parenchyma, as to whether this is entirely of mesoblastic 
origin, or whether the hypoblast shares in its development. The spleen, on the 
other hand, is apparently entirely of mesoblastic origin, for thero is never any 
connection between the intestinal cavity and the substance of this organ. It 
originates from the mesenteric fold which connects the stomach to the vertebral 
column (mesogastrium). 

Development of the Respiratory Organs.—The lungs appear somewhat later 
than the liver. Thoy are developed from a small median cul-de-sac or diverticu- 
lum from the upper part of the fore-gut, immediately behind the fourth visceral 
cleft, as a projection from the epithelial and fibrous laminm of the intestines. 
During the fourth week a pouch is formed on either side of the central diver- 
ticulum, and opens freely through it into the fore-gut (pharynx). From these 
other, secondary, pouches are given off, so that by the eighth week the form of the 
lobes of the lungs may be made out. The two primary pouches have thus a 
common pedicle of communication with the pharynx. This is developed into the 
trachea (fig. 93, B), the cartilaginous rings of which are perceptible about the 
seventh week. The parts which afterwards form tle larynx are recognised as 
carly as the sixth week—viz., a projection on either side of the pharyngeal open- 
ing, the rudiment of the arytenoid cartilage and a transverse elevation from the 
third pharyngeal arch, which afterwards becomes the epiglottis ; the vocal cords 
and ventricles of the larynx are scen about the fourth month. Traces of the 
diaphragm appear in the form of a fine membrane, separating the lungs from 
the Wolffian bodies, the stomach and the liver, whilst the heart is still near 
the head. As the diaphragm extends forwards from the vertebral column it 
separates the common pleuro-peritoneal cavity into two parts, a thoracic and 
abdominal. 

Development of the Urinary Organs.—The urinary organs appear to be entirely 
of mesoblastic origin, and are intimately connected with an embryonic glandular 
organ first discovered by Wolff, and hence called the Wolffian body. Recent 
researches have shown that the Wolffian bodies form a part of a set of glands 
which are found in all vertebrate and some invertebrate animals. These glands 
Have been termed the segmental organs, and consist, in vertebrates, of branching 
tubes opening at one extremity into the body-cavity and at the other by one or 
more main ducts into the cloaca or hind-gut.* The segmental organ of vertebrates 
is divided into three parts, each of which possesses an excretory duct. The anterior 
of the three, situated in the regiow of the rudimentary heart, is termed the head- 
kidney or pronephros (Lancaster), and its duct is the Millerian duct. The central 
part is the Wolfiian body, the mesonephros (Lancaster), and its duct is the Wolffian 
duet. The posterior segment is the rudiment of the permanent kidney and is 
formed later than the other two. It is named the metanephros (Lancaster), and its 
duct is the ureter. 

The segmental organ is perceptible about the third week, forming an elongated 
ridge of cells situated on either side of the primitive vertebrm and extending from 
the heart to the lower end of the embryo. It makes its appearance below the 
heart. and behind the common pleuro-peritoneal cavity, from the mesoblaat at the 
point of separation of its two layers into somatopleure and splanchnopleure. As 
this ridge is situated in front of the epiblast (reflected from the medullary cavity) 
at the side of the protovertebre and behind the common pleuro-peritoneal cavity, 
it has been named ‘the intermediate cell-mass.’ It is at first solid, but soon 
a tube is hollowed out in it, by the formation of a lumen in its most prominent 
part; this is the segmental duct, the greater part of which forms the Wolffian 


* In invertebrates the external openings are on the sides of the body. 
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duct. As the duct is formed it sinks downwards and projects into the body- 
cavity. The remainder of the segmental organ, ie. that part which is not con- 
cerned in the formation of the duct, becomes converted into tubes, which com- 
mence as branches from the duct and spread out at right angles with it. They 
are at first cwcal, but soon acquire openings at their inner extremities into the 
body-cavity ; the lower ond of the segmental duct at the same time forming an open- 
ing into the urogenital sinus. Thus a communication is established through these 
tubes and duct between the pleuro-peritoneal cavity and the cloaca or hinder part 
of the alimentary canal. The next step is the formation of a second duct in the 
neighbourhood of the original duct, with which some of the tubules of the anterior 
part of the segmental body (pronephros) are connected. This is the Millerian 
duct. The ureter which is formed later is an offshoot from the hinder part of the 
Wolffian duct. 

The structure of the Wolffian body is in many respects analogous to that of the 
permanent kidney (fig. 99). It is composed partly of an excretory canal or duct, 
into which open numerous ‘ conduits,’ 
rectilinear at first, but afterwards Fig. 99.—Enlarged viow from the front of 
tortuous, and partly of a cellular or tho left Wolffian body before the establish- 
glandular structure, in which Mal- ment of the distinction of sex. (From Farre, 
pighian tufts are found. It is fixed to anes Ronelt) 
the diaphragm by a superior ligament, , 
aud to the spinal column by an in- 
ferior or lumbar ligament. Its office 
is the same as that of the kidneys, viz. 
to secrete fluid containing urea, which 
accumulates in the bladder. When 
the permanent kidneys are formed, | 
the greater part of the Wolffian body a, a, 4, a. Tubular structuro of the Wolffian body. «. 
disappears. The rest takes part in the mz, tho nrowedital sintume A The duct of Miller. tT 
formation of the organs of generation. suet lm cat J lower mw 

The functional activity of the Wolf- —_for the reproductive organ, ovary, or testicle. 
fian bodies is very transitory; they 
attain their highest development by the sixth week, after which time they begin to 
decrease in size and have nearly disappeared by the end of the third month. The 
‘upper part of the segmental body, the pronephros, also undergoes atrophy and dis- 
appears. In the male, the Wolffian duct persists, and becomes converted into the 
vas deferens, the Millerian duct undergoing atrophy; a vestige of it, however, 
remaining as the sinus prostaticus ; whereas, on the other hand, in the female, the 
Miillerian duct remains and becomes converted into the whole length of the genital 
passages, while the Wolffian duct almost entirely disappears and remains only as 
a vestige. Prior to this, however, the Wolffian and Miullerian ducts (together with 
the ureter when formed) open into the common urogenital sinus or cloaca, which is 
the termination of the intestinal cavity, into which the allantois also opens in 
front (fig. 100). 

As the allantois expands into the urinary bladder this common cavity is divided 
into two by a septum, to form the bladder in front and the rectum behind. The 
Wolffian and Miillerian ducts are soon connected by cellular substance into a single 
mass-—the genital cord—in which the Wolffian ducts lay side by side in front, 
and the ducts of Miller behind, at first separate, but later on uniting with each 
other. 

It has been stated that the kidney is developed from the lower part (meta- 
nephros) of the segmental organ. With this the ureter becomes connected in the 
following manner. It commences as a tubular diverticulum from the lower part 
of the segmental duct, close to the cloaca. It extends upwards and becomes divided 
into a number of cmcal tubules, which represent the commencement of the several 
divisions of the pelvis of the kidney. These tubules are prolonged into the solid 
blastema of which the kidney at that time consists. The tubules then become 
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convoluted, and masses of cells accumulate on their exterior, so as to give to the 
organ an appearance of lobulation. Between these cells vessels are developed, 
aud the vascular glomeruli are gradually 
Fig. 100.—Diagram of the primitive formed. The kidneys at first, therefore, 
urogenital organs in the embryo consist of cortical substance only, but later 
previous to sexual distinction. The on the proximal ends of the tubes become 
ig the bark ti bagel f gan soa straight and arranged in bundles, and thus 
Aneta are aoe from the front: the pyramidal structure is developed. The 
lobulation of the kidney is perceptible for 
some time after birth. 

The urinary bladder, as before stated, 
is formed by a dilatation of the lower part 
of the stalk of the allantois. At the end 
of the second month this forms a spindle- 
shaped cavity, the bladder, which commu- 
nicates with the lower part of the primitive 
intestine by a short canal, the first part of 
the urethra. The upper part of the stalk 
of the allantois, which is not dilated, forms 
the urachus ; this extends up into the um- 
bilical cord, and at an early period of em- 
bryonic existence forms a tube of commu- 
nication with the allantois. It is obliterated 
before the termination of foetal life, but the 
cord formed by its obliteration is perceptible 
throughout life, passing from the upper 
part of the bladder to the umbilicus, and 
= it occasionally remains patent in the adult, 
3. Ureter. 4. Urinary bladder. 5. a 8 o¢. constituting a well-known malformation. 

The mass of blastema from which ovary or é 

testicle is afterwards formed. W. Left Wolfflan The suprarenal bodies are developed 
body, z Part atthe apex from which thecont from two different sourees. The medul- 
and left Wolffian ducts. m, m. Right and left lary part of the organ is of epiblastic origin, 


Mullerinn ducts uniting together and with the _ : : : : 
Wolffian ducts in ge, the genital cord. uy. Sinus © and is derived from the tissues forming the 


2 Goninon oeciine af Hi iaitestiio ana te sympathetic ganglia of the abdomen, while 

Wey or wenid ia Kilwe from which the the cortical portion is of mesoblastic origin 

labia majora or scrotum ure formed. and originates in the mesoblast just above 
: the idneys. The two parts are at first 
quite distinct, but become combined in the process of development. The supra- 
renal capsules are ats first larger than the kidney, but become equal in size 
about the tenth week, and from that time decrease relatively to the kidney, 
though they remain, throughout fetal life, much larger in proportion than in the 
adult. 

Development of the generative organs. —The first appearance of the reproduc- 
tive organs is essentially the same in the two sexes, and consists in a thickening 
at one spot of the epithelial layer which lines the peritoneal or body cavity, with a 
slight increase of the connective tissue beneath it, forming a low ridge. This is 
termed the genital ridge, and is situated on the mesial side of each Wolffian body, 
and from it the testicle in the one sex, and the ovary in the other, js developed. 
The ridge, as the embryo grows, gradually becomes pinched off from “the Wolffian 
body, with which it is at first continuous, though it still remains connected to the 
remains of this body by a fold of peritoneum, the mesorchiwm or mesovariwm. 
About the seventh week the distinction of sex begins to be perceptible. The epi- 
thelium on the genital ridge, which is called ‘germ epithelium,’ in the female 
becomes distinctly columnar, multiplies rapidly, and begins to form primitive ova, 
in @ manner presently to be described; whereas in the male, though the germ 
epithelium has a tendency to become eolumnar, the cells are on the whole flatter 
and smaller than in the female. 
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Development of male organs.—The tubuli seminiferi of the testicle appear 
at an early period. It is believed that they are formed by the extension of epithelial 
cells on tho surface of the genital ridge, into its blastema; rows of cells are thus 
developed which become the lining cells of the seminal ducts. In some animals 
(e.g. reptiles) the segmental tubes of the Wolffian body have been found to extend 
into the body of the testis, and to form the tubes of this organ, which become 
lined with cells derived from the germ-epithelium, and it is probable that a similar 
process takes place in birds and mammals. 

The Miillerian ducts disappear in the male sex, with the exception of their 
lower ends. These unite in the middle line, and open by a common orifice into 
the urogenital sinus. This constitutes the utriculus hominis or sinus prostaticus. 
Occasionally, however, the upper end of the duct of Miiller remains visible in the 
male, constituting the little pedunculated body, called the hydatid of Morgagni, 
sometimes found in the neighbourhood of the epididymis,* between the testes and 
globus major. 

The head of the epididymis, its canal, the vas deferens and ejaculatory duct, 
are formed from the canals and duct of the Wolffian body. One or more of the 
tubes of the Wolffian body form the vas aberrans and a structure described by 
Giraldés, and called, after him, ‘the organ of Giraldés,’ which bears a good deal 
of resemblance to the organ of Rosenmiiller in the other sex. It consists of a 
number of convoluted tubules, lying in the cellular tissue in front of the cord, 
and close to the head of the epididymis. 

The descent of the testis and the formation of the gubernaculum are described 
in the body of the work. 

Development of female organs.—The ovary, as above stated, is formed from 
the genital ridge, which becomes pinched off from the remains of the Wolffian 
body, bat is still attached by a mesovarium. It consists of a central part of con- 
nective tissue covered by a layer of germ-cpithelium, from which the ova are 
developed. This epithelium undergoes repeated division, so that it rapidly increases 
in thickness and forms several layers. Next certain of the cells become enlarged 
and spherical, and form what are called the primitive ova. Around these other 
epithelial cells have a tendency to arrange themselves, so as to enclose the ovum 
in a follicle. The permanent ova, enclosed im their Graafian follicles, are thus 
formed. 

The Fallopian tube is developed from that portion of the duct of Miller 
which lies above the lumbar ligament of the Wolffian body. This duct is at 
first completely closed at its upper extremity, and its closed, extremity re- 
mains permanent, forming a small cystic body attached to the fimbriated end 
of the Fallopian tube, and called the ‘hydatid of Morgagné.’ Below this a cleft 
forms in the duct, and is developed into the fimbriated opening of the Fallopian 
tube. ¢ 

Below this the duct of Miller and the ducts of the Wolffian bodies are united 
togeth ~~ ‘1, a structure called ‘the genital cord,’ in which the two Miillerian ducts 
approach each other, lying side by side, and finally coalesce to form the cavity of 
the vagina and uterus. This coalescence commences in the middle of the genital 
cord, and corresponds to the body of the uterus. The upper parts of the Miillerian 
ducts in the genital cord constitute the cornua of the uterus, little developed in the 
human species. The only remains of the Wolffian body in the complete condition of 
the female organs are two rudimentary or vestigial structures, which can be found, 
on careful search, in the round ligament near the ovary; the parovarium or organ 
of Rosenmiiller and the epoophoron (fig. 101). The organ of Rosenmiiller consists 
of a number of tubes which converge to a transverse portion (the epoophoron), 
and this is sometimes prolonged into a distinct duct, running transversely, the 


* Mr, Osborn, in the St. Thomas’s Hospital Reports 1875, has written an interesting 
paper aoe out the probable connection between this foetal structure and one form of 
ydrocele. | 
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duct of Gartner, which is much more conspicuous and extends further in some 
of the lower animals. This is the remains of the Wolffian duct. About the 
fifth month an annular 


F ia, 101.—Adult ovary, parovarium, and Fallopian tube. constriction marks the 
(From Farre after Kobelt.) 


position of the neck 
of the uterus, and 
after the sixth month 
the walls of the uterus 
begin to thicken. The 
round ligament is de- 
rived from the lumbar 
ligament of the Wolffian 
body, the peritoneum 
constitutes the broad 
ligament; the superior 
ligament of the Wolffian 
body disappears with 
that structure (fig. 102). 


a, a. Kpvophoron (parovarium) formed from the upper part of the Wolffian The external organs 
body. 6, Hemains of the uppermost tubes sometimes forming hydatids, ce, Of generation, like the 
Middle set of tubes, d. Some lower atrophied tuber. ¢. Atrophied remains ° 
of the Wolffian euuet. Jf. The terminal bulb or hydatid. A, The Fallopian internal, pass through 
Hig ea the duct of Miller. ¢, Iydatid attached to the extremity. a stage in which there 

is no distinction of sex 

(fig. 103, ii, iii.). We must therefore describe this stage, and then follow the 

development of the female and male organs respectively. 

As stated above, the anal depression at an early period is formed by an involu- 


tion of the external epithelium, and the intestine is still closed at its lower end. 





Fig. 102.—Female genital organs of the embryo, with the remains of the 
Wolffian bodies. (After J. Miillor.) 


A B 





A. From a fostal sheep. a. The kidneys, b. The ureters, c. The ovarics. d. Remains of Wolffiay bodies. ¢. Fallo- 
pian tabes, 7, Their abdominal openings. g. Their union in the body of the utcrus. kh. More advanced from n 
fuotal deer, a. Body of the uterus, 6. Cornua. ¢. Tubes, “d. Ovaries. e. Remains of Wolffian bodies, c. Btill 
More advanced frum the human futus of three months, a. The body of the uterus, b. The round ligament, ¢. The 
Vallopinn tubes, d. The ovaries, ¢. Remains of the Wultiun bodics. 


When the septum between the two opens, which is about the fourth week, the 
urachus in front and the intestine behind both communicate with the anal de- 
pression, This, which is now called the cloaca, fs afterwards divided by a vertical 
transverse septum, the perinewm, which appears about the second month. Two 
tubes are thus formed; the posterior becomes the lower part of the rectum, the 
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4 
anterior is the urogenital sinus. In the sixth week a tubercle, the genital twhercle, 


is formed in front of the cloaca, and this is soon surrounded by two folds of 
skin, the genital folds. Towards the end of the second month the tubercle pre- 
sents, on its lower aspect, a groove, the genital furrow, turned towards the cloaca. 


Fra. 103.—Development of the External Genital Organs. 





Indifferent type, 1.1.10. Female, Aandn, At the middle of the fifth month. c, At the beginning of the sixth, Afale, 
A’, At the beginning of the fourth month, n!, At the middle of the fourth month. co’, At the end of the fourth 
month, 1. Clonc&. 2. Genital tubercle, 3. Gans penis or clitoridis. 4, Genital furrow. 5. Externnl genital 
folds (labia majora or scrotum). 6. Umbilical cord, 7. Anus, 8. Caudal extremity and coccygeal tubercle, g 
Labia minora, 10. Urogenital sinus. 11, Frenuin clitoridis. 12. Preputium penis or clitoridis. 13. Opening of 


the urethra, 14. Opentug of the vagina. 15. Hymen. 16, Scrotal raphé, 


All these parts are well-developed by the second month, yet no distinction of sex 
is possible. 

Female Organs (fig. 103, A, B, C).—The female organs are developed by an easy 
transition from the above. The urogenital sinus persists as the vestibule of the 
vagina, and forms a single tube with the upper part of the vagina, which as we 
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have already seen is developed from the united Miillerian ducts. The genital 
tubercle forms the clitoris, the genital folds the labia majora, and the lips of the 
genital furrow the labia minora, which remain open. . 

Male Organs.—In the male the changes are greater. The genital tubercle is 
developed into the penis, the glans appearing in the third month, the prepuce and 
corpora cavernosa in the fourth. The genital furrow closes and thus forms a canal, 
the spongy portion of the urethra. The urogenital sinus becomes elongated and 
forms the prostatic and membranous urethra. The genital folds unite in the middle 
line to form the scrotum, at about the same time as the genital furrow closes, viz. 
between the third and fourth month. 

The following table is translated from the work of Beaunis and Bouchard, with 
some alterations, especially in the earlier weeks. It will serve to present a résumé 
of the above facts in an easily accessible form.* 


* It will be noticed that the time assigned in this table for the appearance of the first 
rudiment of some of the bones varies in some cases from that assigned in the description 
of the various bones in the sequel. This is a point on which anatomists differ, and which 
probably varies in different cases. 


CHRONOLOGICAL TABLE 


THE DEVELOPMENT OF THE FCATUS. 


(From BrAUNIs AND BovoHanrp.) 


First Week.—During this period the ovum is in the Fallopian tube. Having been 
fertilised in its upper part, it slowly passes down, undergoing segmentation, and 
reaches the uterus probably about the end of the first weck. During this time it docs 
not undergo much increase in size. 

Second Weck.—The ovum rapidly increases in size and becomes embedded in the 
decidua, so that it is completely enclosed in the decidua retlexa by the end of this 
period. An ovum believed to be of the thirtoenth day after conception is described 
by Reichert. There was no appearance of any embryonic structure. The equatorial 
margins of the ovum were beset with villi, but the surface in contact with the 
uterine wall and the one opposite to it were bare. In another ovum, described by His, 
belfeved to be of about the fourteenth day, there was a distinct indication of an 
embryo. There was a medullary groove bounded by folds. In front of this a slightly 
prominent ridge, the rudimentary heart. The amnion was formed and the embryo 
was attached by a stalk, tho allantois, to the inner surface of the chorion. It may be 
said, therefore, that these parts, the amnion and the allantois, and the first rndimonts 
of the embryo, the medullary groove and the heart, are formed at the end of the 
second week. 

Third Week.—LBy tho end of the third weck the flexures of the embryo have taken place, 
so that it is strongly curved. The protovertcbral dises, which begin to be formed 
early in the third week, present their full complement. In the nervous system the 
primary divisions of the brain are visible, and the primitive ocular and auditory 
vosicles are already formed. The primnry circulation is established. Tho alimentary 
canal presents a straight tube communicating with the yolk-sac. Whe pharyngeal 
arches bd formed. The limbs have appeared as short buds. ‘The Wolffian bodics 
are visible. m 

Fourth Weck.—The umbilical vesicle has attained its full development. Projection of the 
caudal extremity. Projection of the uppor and lower limbs. Cloacal aperture. Tho 
heart separates into a right and left heart. Spinkl ganglia and anterior roots. Olfac- 
tory fosse. Lungs. Pancreas. 

Fifth Week.—Vascularity of the allantois in its whole extent. First trace of hands and 
fect. he primitive aorta divides into primitive aorta and pulmonary artery. 
Conduit of Miiller and genital gland. Ossification of clavicle and lower jaw. 
Cartilage of Meckel. 

Sixth Week.—The activity of the umbilical vesicle ceases. The pharyngeal clefts 
disappear. Tho vertebral column, primitive cranium, and ribs assume the cartila- 
ginous condition. Posterior roots of the nerves. Membranes of the nervous centres. 
Bladder. , Kidneys. Tongue. Larynx. Thyroid gland. Gorms of teeth. Genital 
tubercle and folds. 

Seventh Week.—The muscles begin to be percoptible. Points of ossification of the ribs, 
scapula, shafts of humerus, femur, tibia, intermaxillary bone, palate, upper jaw (its 

_ first four points). 

Eighth Week.—Distinction of arm and fore-arm, and of thigh and leg. Appearance of the 
interdigital clefts. Capsule of the lens and pupillary membrane. Completion of the 
interventricular and commencement of the interauricular septum. Salivary glands. 
Spleen. Suprarenal capsules. “Ihe larynx begins to become cartilaginous. All the 
vertebral bodies are cartilaginous. Points of ossification for the ulna, radius, fibula, 
and ium. The two halves of the bony palate unite. Sympathetic nerve. 
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Ninth Week.—Corpus striatum. Pericardium. Distinction between ovary and testicle. 
I‘ormation of the genital furrow. Osseous nuclei of vertebral, bodies and arches, 
frontal, vomer, malar bone, shafts of metacarpal bones, metatarsal bones and 
phalanges. The union of the hard palate is completed. Gall-bladder. 

Third month.—Formation of the foetal placenta. The projection of the caudal extremity 
disappears. It is possible to distinguish the male and female organs at the com- 
mencement of the third month. The cloacal aperture divided into two parts. The 
cartilaginous arches on the dorsal region of the spine close. Points of ossification for 
the occipital, sphenoid, os unguis, nasal bones, squamous portion of temporal ond 
ischium. Orbital centre of superior maxillary bone. Commencement of formation of 
maxillary sinus. Pons Varolii. Fissure of Sylvius. Formation of eyelids and of 
hair and nails. Mammary gland. Epiglottis. Union of the testicle with the canals 
of the Wolftian body. Prostate. 

Fourth Month.—The closure of the cartilaginous arches of the spine is complete. Oxsseous 
points for the first sacral vertebra and pubes. Ossification of the malleus and incus. 
Corpus callosum. Membranous lamina spiralis; cartilage of the Eustachian tube. 
Tympanic ring. Fat in subcutaneous cellular tissue. Tonsils. Closure of genital 
furrow and formation of scrotum and prepuce. 

Fifth month.—The two layers of decidua begin to coalesce. Osseous nuclei of axis and 
odontoid process. Lateral points of first sacral vertebra ; median points of second. 
Osseous points of Jatoral masses of cthmoid. Ossification of stapes and petrous bone. 
Ossification of germs of teeth. Appearance of germs of permanent teeth. Organ of 
Corti. Eruption of hair on head. Sudoriferous glands. Glands of Brunner. 
Follicles of tonsils and base of tongue. Lymphatic glands. Commencement of 
limitation of uterus, and vagina. 

Sixth month.——Points of ossification for the anterior root of the transverse process of the 
seventh cervical vertebra. Jateral points of socond sacral vertebra; median points 
of third. The sacro-vertebral angle forms. Osseous points of the manubrium sterni 
and of the os calcis. The cerebral hemisphero covers the cerebellum. Papille of the 
skin. Scbaceous glands. The free bordor of the nail projocts from the corium of the 
dermis, Peyer's patches. The walls of the uterus thicken. 

Seventh month.--Additional points of first sacral vertebra; lateral points of third; median 
point of fourth. First osseous point of body of sternum. Osseous point for astragalus. 
Disappearance of Mcckel's cartilage. Cerebral convolutions. Insula of Reil Separa- 
tion of tubercula quadrigomina. Disappearance of pupillary membrane. The testicle 
passes into the vaginal process of the peritoneum. 

Eighth month.—Additional points for the second sacral vertebra; lateral points for the 
fourth ; median points for the fifth. 

Ninth Month.—Additional points for the third sacral vertebra; lateral points for the fifth. 
Osscous point for the middle turbinated bone; for the body and great cornu of the 
hyoid; for the second and third pieces of the body of the sternum ; for the lower end 
of the femur. Ossification of the bony lamina spiralis und axis of tho cochlea. 
Opening of tho eyelids. The testicles ure in the scrotum. 


DESCRIPTIVE AND SURGICAL. 
ANATOMY. 


~~ FOFQO0-— 


| The Skeleton. 


1 Nea entire skeleton in the adult consists of 200 distinct bones. These are— 


The Spine or vertebral column (sacrum and coccyx included) . 26 


CROMIUMI; 6) cee. ks ee Gs es a, a eT we a OS 
Face ae il Soke Ce Gee Sa Gy oh, ee 2, as 
Os hyoides, sternum, aaa ribs ee te ew i es Samy: 22 
Upper extremities . . . 1. 1. 1 ew ew we we ew ew ww HG 
Lower extremities . . . . 2. 6 «1 1 + ee ew ew 62 

200 


In this enumeration, the patellew are included as separate bones, but the smaller 
sesamoid bones, and the ossicula auditiis, are not reckoned. The teeth belong to 
the tegumentary system. 

These bones are divisible into four classes: Long, Short, Flat, and Irreqular. 

he Long Bones are found in the limbs, where they form a system of levers, 
which have to sustain the weight of the trunk, and to confer the power of locomo- 
tion. A long bone consists of a shaft, and two extremities. The shaft is a hollow 
cylinder, contracted and narrow to afford greater space for the bellies of the 
muscles ; the walls consist of donse compact tissue of great thickness in the middle, 
which becomes thinner towards the extremities; tle spongy tissue is scanty, and 
the bone is hollowed out in its interior to form the medullary canal. The ex- 
tremities are generally somewhat expanded, for greater convenience of mutual con- 
nection, for tlle purposes of articulation, and to afford a broad surface for muscular 
attachment. Here the bone is made up of spongy tissue with only a thin coating 
of compact substance. The long bones are not straight, but curved; the curve 
generally taking place in two directions, thus affording greater strength to the 
bone. The bones belonging to this class are, the humerus, radius, ulna, femur, 
tibia, fibula, metacarpal and metatarsal bones, and the phalanges. The clavicle is 
also usually reckoned as a long bone. ” 

Short Bones.— Where a part of the skeleton is intended for strength and com- 
pactness, and its motion is at the same time slight and limited, it is divided into a 
number of small pieces united together by ligaments, and the separate bones are 
short and compressed, such as the bones of the carpus and tarsus. The patella 
ulso, together with the other sesamoid bones, are by some regarded as short bones. 
These bones, in their structure, are spongy throughout, excepting at their surface, 
where there is a thin crust of compact substance. 

Flat Bones.— Where the principal requirement is either extensive protection, 
or the provision of broad surfaces for muscular attachment, we find the osseous 
structure expanded into broad flat plates, as is seen in the bones of the skull and 
the shoulder-blade. These bones are composed of two thin layers of compact tissue 
enclosing between them a variable quantity of cancellous tissue. In the cranial 
bones, these layers of compact tissue are familiarly known as the tables of the 
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skull; the outer one is thick and tough; the inner one thinner, denser, and more 
brittle, and hence termed the vitreous table.* The intervening cancellous tissue is 
called the diploé. The flat bones are, the occipital, parietal, frontal, nasal, lach- 
rymal, vomer, scapula, os innominatum, sternum, ribs, and patella. 

The Irregular or Mixed bones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that 
of other bones, consisting of a layer of compact tissue externally, and of spongy 
cancellous tissue within. The irregular bones are, the vertebre, sacrum, coccyz, 
temporal, sphenoid, ethmoid, malar, superior maxillary, inferior maxillary, palate, 
inferior turbinated, and hyoid. 

Surfaces of Bones.—If the surface of any bone is examined, certain eminences 
and depressions are seen, to which descriptive anatomists have given the following 
names. 

A prominent process projecting from the surface of a bone, which it has never 
been separate from, or movable upon, is termed an apophysis (from drddvots, an 
excrescence) ; but if such process is developed as a separate piece from the rest of the 
bone to which it is afterwards joined, it is termed an epiphysis (from éridvors, an 
accretion). 

These eminences and depressions are of two kinds: articular, aud non-arit- 
cular. Well-marked examples of articular eminences are found in the heads of 
the humerus and femur; and of articular depressions, in the glenoid cavity of the 
scapula, and the acetabulum. Non-articular eminences are designated according 
to their form. Thus, a broad, rough uneven elevation is called a tuberosity ; a 
small, rough prominence, a tubercle ; a sharp, slender, pointed eminence, a spine ; 
& narrow, rough elevation, running some way along the surface, a ridge or line. 

The non-articular depressions are also of very variable form, and are described 
as foss@, grooves, furrows, fissures, notches, etc. These non-articular eminences 
and depressions serve to increase the extent of surface for the attachment of liga- 
ments and muscles, and are usually well-marked in proportion to the muscularity 
of the subject. 


THE SPINE. 


The Spine is a floxuous and flexible column, formed of a serics of bones called 
Vertebre (from vertere, to turn), 

The Vertebree aro thirty-three in number, exclusive of those which form the 
skull, and have received the names cervieul, dorsal, lwmbar, sacral, and coccygeal, 
according to the position which they occupy; seven being found i. the cervical 
region, twelve in the dorsal, five in the lumbar, five in the sacral, and four in the 
coccygeal. 

This number is sometimes increased by an additional vertebra in oue region, or 
the number may be diminished in one region, the doficiency being supplied by 
an additional vertebra in another. These observations do not apply to the cervical 
portion of the spine, the number of bones forming which is seldom increased or 
diminished. 

The Vortebre in the upper three regions of the spine are separate through- 
out the whole of life; but those found in the sacral and coccygeal regions are, 
in the adult, firmly united, so as to form two bones—five entering into the forma- 
tion of the upper bone or sacrum, and four into the terminal bone of the spine or 
Coccyx. 


* Some authors have denied that the inner table is more brittle than tho outer one. 
They state that the supposition has arisen from the fact that when the skull is fractured 
by a blow, or when a foreign body, such as a bullet, enters the skull, the innor table will 
often be found to be more splintered than the outer one. They affirm, however, that this 
is due to the direction in which the force is applied. If the force act in the opposite 
direction, then the condition of things would be reversed, and the outer table would be 
found to be more extensively fractured than the inner. See some experiments by Mr. 
Teevan, Path. Soc. Trana., vol. xvi. p. 217, 1865. 
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GENERAL CHARACTERS OF A VERTEBRA, 


Each vertebra consists of two essential parts—an anterior solid segment or 
body, and a posterior segment or arch. The arch is formed of two pedicles, and 
two laminw, supporting seven processes ; viz. four articular, two transverse, and 
one spinous process. 

The Bodies of the vertebre are piled one upon the other, forming a strong 
pillar, for the support of the cranium and trunk; the arches forming a hollow 
cylinder behind for the protection of the spinal cord. Tho different vertebrm are 
connected together by means of the articular processes and the intervertebral 
cartilages ; while the transverse and spinous processes serve as levers for the 
attachment of muscles which move the different parts of the spine. Lastly, 
between each pair of vertebre apertures exist through which the spinal nerves 
pass from the cord. Each of these constituent parts must now be separately 
examined. 

The Body or centrum is the largest and most solid part of a vertebra. Above 
and below, it is flattened, presenting a rim around its circumference ; and its 
upper and lower surfaces are rough, for the attachment of the intervertebral fibro- 
cartilages. In front, it is convex from side to side, concave from above down- 
wards. Behind, it is flat from above downwards and slightly concave from side to 
side. Its anterior surface is perforated by a few small apertures, for the passago 
of nutrient vessels; whilst, on the posterior surface, is a single large irregular 
aperture, or occasionally more than one, for the exit of veins from the body of the 
vertebra—the vena basis vertebre. 

The Pedicles project backwards, one on each side, from the upper part of the 
body of the vertebra, at the line of junction of its posterior and lateral surfaces. 
The concavities above and below the pedicles are the intervertebral notches ; they 
are four in number, two on each: side, the inferior ones being generally the deeper. 
When the vertebre are articulated, the notches of each contiguous pair of bones 
form the intervertebral foramina, which communicate with the spinal canal and 
transmit the spinal nerves and blood-vessels. 

The Laming are two broad plates of bone which complete the vertebral arch 
behind, enclosing a foramen which serves for the protection of the spinal cord ; 
they are connected to the body by means of the pedicles. Their upper and lower 
borders are rough, for the attachment of the ligamenta subflava. 

_ The Articular Processes, four in number, two on each side, spring from the 

junction of the pedicles with the lamingw. The two superior project upwards, their 
articular surfaces being directed more or less backwards; the two inferior project 
downwards, their atticular surfaces looking more or less forwards.* 

The Spinous Process projects backwards from the junction of the two lamine, 
and serves for the attachment of muscles. 

The Transverse Processes, two in number, project one at each side from the 
point where the articular processes join the pedicle. They also verve for the 
attachment of muscles. 


CHARACTER OF THE CERVICAL VERTEBRAE. (Fig. 104.) 


The Body is smaller than in any other region of the spine, and broader from 
side to side than from before backwards. The anterior and posterior surfaces are 
flattened and of equal depth ; the former is placed on a lower level than the latter, 
and its inferior border is prolonged downwards, so as to overlap the upper and 
fore part of the vertebra below. Its upper surface is concave transversely, and 
presents a projecting lip on each side: its lower surface being convex from side 
to side, concave from before backwards, and pyesenting laterally a shallow con- 


* It may, perhaps, be as well to remind the reader, that the direction of a surface is 
determined by that of a line drawn at right angles to it. 
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cavity, which receives the corresponding projecting lip of the adjacent vertebra. 
The wedicles are directed obliquely outwards, and the superior intervertebral 
notches are deeper, but narrower, than the inferior. The lamine are narrow, 
long, thinner above than below, and overlap each other; enclosing the spinal 
foramen, which is very large, and of a triangular form. The spinous processes 
are short and bifid at the extremity, to afford groater extent of surface for the 
attachment of muscles, the two divisions being often of unequal size. They 
increase in length from the fourth to the seventh. The transverse processes are 
short, directed downwards, outwards, and forwards, bifid at their extremity, and 
marked by a groove along their upper surface, which runs downwards and out- 
wards from the superior intervertebral notch, and serves for the transmission 
of one of tlie cervical nerves. They are situated in front-of the articular processes 
and on the outer side of the pedicles. The transverse processes are pierced at 
their base by a foramen, for the transmission of the vertebral artery, vein, and 
-plexus of nerves. Hach process is formed by two roots; the anterior root arises 


Fig. 104.—Cervical Vertebra. 
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from the side of the body, and is the homologue of the rib in the dorsal region of 
the spine. The posterior root springs from the junction of the pedicle with the 
lamina, and corresponds with the transverse processes in the dorsal region. It is 
by the junction of the two that the foramen for the vertebral vessels is formed. 
The extremity of each of these roots forms the anterior and posterier tubercles of 
the transverse processes.* The articular processes are oblique: the superior are 
of an oval form, flattened and directed upwards and backwards ; the inferior down- 
wards and forwards. 

The peculiar vertebrx in the cervical region are the first or Atlas; the second 
or Axis; and the seventh or Vericbra prominens. The great modifications in the 
form of the atlas and axis are designed to admit of the nodding and rotatory 
movements of the head. 

The Atlas (fig. 105) is so named from supporting the globe of the head. The 
chief peculiarities of this bone are, that it has neither body nor spinous process. 
The body is detached from the rest of the bone, and forms the odontoid process of 
the second vertebra; while the parts corresponding to the pedicles pass in front 
and join to form the anterior arch. The atlas consists of an anterior arch, a 
posterior arch, and two lateral masses. The anterior arch forms about one-fifth 
of the bone: its anterior surface is convex, and presents about its centre a tubercle, 
for the attachment of the Longus colli muscle; posteriorly it is concave, and 


* The anterior tubercle of the transverse process of the sixth cervical vertebra is of 
large size, and is sometimes known® as .‘ Chassaignac’s or the carotid tubercle.’ It is in 
close relation with the carotid artery, which lies in front and a little external to it; so 
that, as was first pointed out by Chassaignac, the vessel can with ease be compressed 
against it. 
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marked by a smooth oval or circular facet, for articulation with the odontoid 
process of the axis, The upper and lower borders give attachment to ligaments 
which connect it with the occipital bone above and the axis below. The posterior 
arch forms about two-fifths of the circumference of the bone; it terminates behind 
in a tubercle, which is the rudiment of a spinous process, and gives origin to the 
Rectus capitis posticus minor. The diminutive size of this process prevents any 
interference in the movements between it and the cranium. The posterior part of 
the arch presents above and behind a rounded edge for the attachment of a liga- 
ment, whilst, in front, immediately behind each superior articular process, is a 
groove, sometimes converted into a foramen by a delicate bony spiculum which 
arches backwards from the posterior extremity of the superior articular process. 
These grooves represent the superior intervertebral notches, and are peculiar from 
being situated behind the articular processes, instead of before them, as in the 
other vertebre. They serve for the transmission of the vertebral artery, which, 
ascending through the foramen in the transverse process winds round the lateral: 
mass in a direction backwards and inwards. They also transmit the sub-occipital 
nerves. On the under surface of the posterior arch, in the same situation, are 
two other grooves, placed behind the lateral masses, and representing the inferior 


Fig. 105.—18t Cervical Vertebra, or Atlas. 
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‘intervertebral, notches of other vertebre. They are much less marked than the 
superior. The lower border also gives attachment to a ligament, which connects it 
with the axis. TheVateral masses are the most bulky and solid parts of the atlas, 
in order to support the weight of the head; they present two articulating processes 
above, and two below. The two superior are of large size, oval, concave, and 
approach towards one another in front, but diverge behind; they are directed 
upwards, inwards, and a little backwards, forming a kind of cup for the condyles 
of the occipital bone, and are admirably adapted to the nodding movements of 
the head. Not unfrequently they are partially subdivided by a more or less deep 
indentation which encroaches upon each lateral margin. The inferior articular 
processes are circular in form, flattened or slightly concave, and directed down- 
wards and inwards, articulating with the axis, and permitting the rotatory move- 
ments. Just below the inner margin of each superior articular surface is a small 
tubercle, for the attachment of a ligament which stretching across the ring of the 
atlas, divides it into two unequal parts; the anterior or smaller segment receiv- 
ing the odontoid process of the axis, the posterior allowing the transmission of the 
spinal cord and its membranes. This part of the spinal canal is of considerable 
size, to afford space for the spinal cord; and hence lateral displacement of the 
atlas may occur without compression of the spinal cord. The transverse processes 
are of large size, project directly outwards from the lateral masses, and. serve for 
the attachment of special muscles which assist in rotating the head. They are 
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long, not bifid, and perforated at their base by a canal for the vertebral artery, 
which is directed from below, upwards and backwards. 

The Axis (fig. 106) is so named from forming the pivot upon which the head 
rotates. The most distinctive character of this bone is the strong prominent 
process, tooth-like in form (hence the name odontoid), which rises perpendicularly 
from the upper part of the body. The body is of a triangular form; deeper in 


I'1a, 106,—2nd Cervical Vertobra, or Axis. 
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front than behind, and prolonged downwards anteriorly so as to overlap the upper 
and foro part of the adjacent vertebra. It presents in front a median longitudinal 
ridge, separating two lateral depressions for the attachment of the Longus colli 
muscle of either side. The odontoid process presonts two articulating surfaces ; 
one in front, of an oval form, for articulation with the atlas; another behind, for 
the transverse ligament; the latter frequently encroaching on the sides of the 
process. The apex is pointed; just below it the process is somewhat enlarged, 
aid presents on either side a rough impression for the attachment of the odontoid 
or check ligaments, which connect it to the occipital bone; the base of the process, 
where it is attached to the body, 

is constricted, so as to prevent Fig. 107.—7th Cervical Vertebra, or Vertebra 
displacement from the transverse Frominons. 

ligament, which binds it in this 
situation to the anterior arch of the 
atlas. Sometimes, however, this 
process does become displaced, es- 
pecially in children, in whom the 7." , 
ligaments are more relaxed: instant Qgstu. . 
death is the result of this accident. a 
The pedicles are broad and strong, 
especially their anterior extremities, 
which coalesce with the sides of the 
body and the root of the odontoid 
process. The lame are thick: 
and strong, and the spinal foramen 
large, but smaller than that of the 
atlas. The superior articular sur- 
faces ate round, slightly convex, 
directed upwards and outwards, and ey 
are peculiar in being supported op Soi 
the body, pedicles, and transverse 
processes. The inferior articular surfaces have the same direction as those of tho 
other cervical vertebree. The superior intervertebral notches are very shallow, and lio 
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behind the articular processes; the inferior in front of them, as in the other 
cervical vertebre. The transverse processes are very small, not bifid, and per- 
forated by the vertebral foramen, or foramen for the vertebral artery, which is 
directed obliquely upwards and outwards. The spinous process is of large size, 
very strong, deeply channelled on its under surface, and presents a bifid tubercular 
extremity for the attachment of muscles, which serve to rotate the head upon the 
spine. 

Seventh Cervical (fig. 107).—The most distinctive character of this vertebra is 
the existence of a very long and prominent spinous process; hence the name 
‘Vertebra prominens.’ This process is thick, nearly horizontal in direction, not 
bifurcated, and has attached to it the igamentum nuchm. The transverse process 
is usually of large size, especially its posterior root; its upper surface has usually 
a shallow groove, and it seldom presents more than a trace of bifurcation at its 
extremity. The vertebral foramen is sometimes as large as in the other ccrvical 
vertebrie, usually smaller, on one or both sides, and sometimes wanting. On the 
left side it occasionally gives passage to the vertebral artery ; more frequently the 
vertebral vein traverses it on both sides; but the usual arrangement is for both 
artery and vein to pass through the foramen in the transvorse process of the sixth 
cervical, 


CHARACTERS OF THE DorsAL VERTEBRA. 


The bodies of the dorsal vertebree resemble those in the cervical and lumbar 
regions at the respective ends of this portion of the spine; but in the middle 
of the dorsal region their form is very characteristic, being heart-shaped, and as 
broad in the antero-posterior as in the lateral direction. They are thicker behind 
than in front, flat above and below, convex and prominent in front, deeply concave 
behind, slightly constricted in front and at the sides, and marked on ef&ch side, 


Vig. 108.—A Dorsal Vertebra. 
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near the root of tlhe pedicle, by two demi-facets, one above, the other below. 
These are covered with cartilage in the recent state; and, when articulated with 
the adjoining vertebrm, form, with the intervening fibro-cartilage, oval surfaces 
for the reception of the leads of the corresponding ribs. The pedicles are directed 
backwards, and the inferior intervertebral notches arc of large size, and deeper than 
in any other region of the spine. The lamine are broad, thick, and imbricated ; 
that is to say, overlap one another like tiles on a roof. The spinal foramen 18 
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small, and of a circular form. The articular processes are flat, nearly vertical 
in direction, and project from the upper and lower part of the pedicles, the 
superior being directed backwards and a little outwards and upwards, the inferior 
forwards and a little inwards and downwards. The transverse processes arise 
from the same parts of the arch as the posterior roots of the transverse processes 
in the neck, and are situated belund the articular processes and pedicles ; they are 


Fic. 109.-~Peculiar Dorsal Vertebra. 
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thick, strong, and of great length, directed obliquely backwards and outwards, 
presenting a clubbed extremity, which is tipped on its anterior part by a small 
concave surface, for articulation with the tubercle of a rib. Besides the articular 
facet for the rib, two indistinct tubercles may be seen rising from the extremity of 
the transverse processes, one near the upper, the other near the lower border. In 
man, they are comparatively of small size, and serve only for the attachment of 
muscles. But.in some animals, they attain considerable magnitude, either for the 


LUMBAR VERTEBRA\, 115 


purpose of more closely connecting the segments of this portion of the spine, or 
for muscular and ligamentous attachment. The spinous processes aro long, tri- 
angular in form (bayonet-shaped), directed obliquely downwards, and terminate in 
a tubercular extremity. They overlap one another froin the fifth to the oighth, 
but are less oblique in direction above and below. 

The peculiar dorsal vertebrie are the first, ninth, tenth, eleventh, and twelfth 
(fig. 109). 

The First Dorsal Vertebra presents, on each side of the body, a single entire 
articular facet for the head of the first rib, and a half-facet for the upper half of 
the second. ‘The upper surface of the body is like that of a cervical vertebra, being 
broad transversely, concave, and lipped on each side. The articular surfaces are 
oblique, and the spinous process thick, long, and almost horizontal. 

The Ninth Dorsal has no demi-facet below. In somo subjects, however, the 
ninth has two demi-facets on each side, then the tenth has a demi-facct at the upper 
part ; none below. ; 

The Tenth Dorsal has (cxcept in the cases just mentioned) an entire articular 
facet on cach side above, which is partly placed on the outer surface of the pedicle. 
Tt has no demi-facet below. 

In the Eleventh Dorsal, the body approaches in its form and size to the lumbar. 
The articular facets for the leads of the ribs, one on each side, are of large size, 
and placed chiefly on the pedicles, which are thicker and stronger in this and the 
next vertebra, than in any other part of the dorsal region. The transverse pro- 
cesses are very short, tubercular at their extremitios, and have no articular frcets 
for the tubercles of the ribs. The spinous process is short, nearly horizontal in 
direction, and presents a slight tendency to bifurcation at its extremity. 

The Twelfth Dorsal has the same general characters as the eleventh; but may 
be distinguished from it by the inferior articular processes being convex aird turned 
outwards, like those of the hunbar vertebre ; by the general form of the body, 
lamine, and spinous process, approaching to that of the lumbar vertebre ; and by 
the transverse processes being shorter, and marked by three clevations, the 
superior, inferior, and external tubercles, which correspond to the maiumillary, 
accessory, and transverse processes of the lumbar vertebre. ‘Traces of similar 
elevations are usually to be found tipon the other dorsal vertebriv (see anted). 


JHARACTERS OF THE LUMBAR VERTERRE. 


The Lumpar Vertebre (fig. 110) are the largest segments of the vertebral 
eolumn. The body is large, broader from side to side than from before backwards, 
slightly thicker in dront than behind, flattened or slightly concave above and 
below, concave behind, and deeply constricted in front and at the sides, presenting 
prominent margins, which afford a broad basis for the support of the superincum- 
bent weight. The pedicles are very strong, directed backwards from the upper 
part of the bodies; consequently the inferior intervertebral notches are of large 
size. The lamine are short, but broad and strong; and the foramen triangular, 
larger than in the dorsal, smaller than in the cervical region. The superior 
articular processes are concave, and look almost directly inwards; the aferior, 
convex, look outwards and a little forwards ; the former are separated by a much 
wider interval than the latter, embracing the lower articulating processes of the 
vertebra above. The transverse processes are long, slender, directed transversely 
outwards in the upper three lumbar vertebre, slanting a little upwards in the 
lower two. They are situated in front of the articular processes instead of behind 
them as in the dorsal vertebre, and are by some anatomists considered homologous 
with the ribs. Of the two tubercles noticed in connection with the transverse 
processes in the dorsal region, the superior ones become connected in this region 
with the back part of the superior articular processes, and have received the name 
of mammillary processes; the inferior are represented by a small process pointing 
downwards, situated at the back part of the base of the transverse process, and 
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called the accessory processes. Although in man these are comparatively small, 
in some animals they attain considerable size, and serve to lock the vertebre more 
closely together. The spinous processes are thick and broad, somewhat quadri- 
lateral, horizontal in direction, thicker below than above, and terminating by a 
rough uneven border. 

The Fifth Lumbar vertebra is characterised by having the body much thicker 
in front than behind, which accords with the prominence of the sacro-vertebral 


Fig. 110.—J.umbar Vertebra. 





articulation, by the smaller size of its spinous process, by the wide interval between 
the inferior articulating processes, and by the greater size and thickness of its trans- 
verse pr@cesses. 

Structure of the Vertebre.—The structure of a vertebra differs in differont 
parts. The body is composed of ght spongy cancellous tissue, having a thin 
coating of compact tissue on its external surface perforated by numerous orifices, 
some of large size, for the passage of vessels; its interior is traversed by one or 
two large canals for the reception of veins, which converge towards a single large 
irregular aperture, or several small apertures, at the posterior part of the body of 
each bone. The arch and processes projecting from it have, on the contrary, an 
exceedingly thick covering of compact tissue. 

Development. Hach vertebra is formed of three primary cartilaginous portions 
(fig. r11), one for each lamina and its processes, and one for the body. Ossification 
commences in the Jaminm about the sixth week of footal life, in the situation 
where the transverse processes afterwards project, the ossific granules shooting 
backwards to the spine, forwards to the body, and outwards into the transverse 
and articular processes. Ossification in the body commences in the middle of the 
cartilage about the eighth week. According to some authors, ossification com- 
mences in the laminew only in the upper vertebre, z.c. in the cervical and upper 
dorsal, Tlie first ossific point in the lower vertebre is that which is to form the 
body, the osseous centres for tle lamine appearing at a subsequent period. At 
birth these three pieces are perfectly separate. During the first year the lamine 
become united behind, by a portion of cartilage in which the spinous process is 
ultimately formed, and thus the arch is completed. About the third year the 
body is joined to the arch on cach side, in such a manner that the body is formed 
from the three original centres of ossification, the amount contributed by the 
pedicles increasing in extent from below upwards. Thus the bodies of the sacral 
vertebre are formed almost entirely from the central nuclei, the bodies of the lumbar 
are formed laterally and behind by the pedicles; in the dorsal region, the pedicles 
advance as far forward as the articular depressions for the head of the ribs, 
forming these cavities of reception ; and in the neck the lateral portions of the 
bodies are formed entirely by the advance of the pedicles. Before puberty, no 
other changes occur, excepting a gradual increase in the growth of these primary 
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centres, the upper and under surfaces of the bodies, and the ends of the trans- 
verse and spinous processes, being tipped with cartilage, in which ossific granules 


Fig. 111.-—Development of a Vortobra. 


By & primary centres 


-_ 


aes 
( 


af yo (4% week) 





I for cach Lamina (04 weak ) 


Iya. 112. 
By 48econdury Centres 







Wy" 


2 sometimes 9 : for Spin. proe. (16 yt ) 


Iie. 113. 
Ay. a: 2 additional L plate s 


poo —I for Per, dt faa) 


of bady 


uf body 
Wig. 114.-—Atlas. 
By 8 centres 


‘ My I for cach 
ie) lateral mass 


‘bfor i (68 mo.) 


Fig. 116.—Lumbar Vertebra. 
2 additonal ventras 





x 
Sor tubercles on Sup. Artic. ke 


rh far oach 
Trans. Preo. 


4 forunder surface 


ae I for anter: arch (try ") con- 


Jigfore birth 


. ie : 
Ms) ~ ~ A for cack lateral mas | 


Exceptional cases. 





are not as yet deposited. At gix- 
teen yoars (fig. 112), four secondary 
centres appear, one for the tip of 
cach transverse process, and two 
(sometimes united into one) for 
the end of the spinous process. At 
twenty-one years (fig. 113), a thin 
circular cpiphysial plate of bone 
is formed in the layer of cartilage 
situated on the upper and under 
surfaces of the body, the former 
being the thicker of the two. All 
these become joined; and the bone 
is completely formcd about the 
thirtieth year of life. 

Kixeeptions to this mode of 
development occur in the first, 
second, and seventh cervical, and 
in the vertebre of the lumbar 
region. 

The Atlas (fig. 114) is developed 
by two primary centres, and by 
one or more epiphyses. The two 
primary centres are destined for 
the two lateral or neural masses, 
the ossification of which commences 
generally about the eighth week, 
near the articular processes, and 
extends backwards: these portions 
of bone are separated from one 
another behind, at birth, by a 
narrow interval filled in with car- 
tilage. Between the second and 
third years, they unite either di- 
rectly or through the medium of 
an epiphysial centre, developed in 
the cartilage near their pomt of 
junction. The anterior arch, at 
birth, is altogether cartilagimous, 
aud this portion of the atlas is 
completed by the gradual extension 
forwards and ultimate junction of 
the two neural processes. Occa- 
sionally, a separate nucleus, which 
appears about the end of the first 
year after birth, is developed in 
tho anterior arch, wilich, extending 
laterally, joins the neural processes 
in front of the pedicles; or, there 
are two nuclei developed in the an- 
terior arch, one on either side of the 
median line, which join to form a 
Single mass, afterwards united to 


the lateral portions in front of the articulating processes. 


The Axis (fig. 115) is developed by sz centres. 


The body and arch of this 
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bone are formed in the same manner as the corresponding parts in the other 
vertebrie: one centre for the lower part of the body, and one for each lamina. The 
odontoid process consists originally of an extension upwards of the cartilaginous 
mass, in which the lower part of the body is formed. At about the sixth month 
of fstul life, two osseous nuclei make their appearance in the base of this process : 
they are placed laterally, and join before birth to form a conical bi-lobed mass 
deeply cleft above; the interval between the cleft and the summit of the process is 
formed by a wedge-shaped piece of cartilage; the base of the process being sepa- 
rated from the body by a cartilaginous interval, which gradually becomes ossified, 
sometimes by a separate epiphysial nucleus. Finally, as Dr. Humphry has demon- 
strated, the apex of the odontoid process has a separate nucleus. 

The Seventh Cervical—The anterior or costal part of the transverse process 
of the seventh cervical is developed from a separate osseous centre at about the 
sixth month of foetal life, and joins the body and posterior division of the trans- 
verse process between the fifth and sixth years. Sometimes this process continues 
as a separate piece, and, becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

The Lumbar Vertebre (fig. 116) have two additional centres (besides those 
peculiar to the vertebre genorally), for the mammillary tubercles, which project 
from the back part of the superior articular processes. The transverse process of 
the first lumbar is sometimes developed as a separate piece, which may remain 
permanently unconnected with the remaining portion of the bone; thus forming a 
lumbar rib, a peculiarity which is rarely met with. 

Progress of Ossification in the Spine Generally.—Ossification of the lamine 
of the vertebra commences at the upper part of the spinc, and procceds gradually 
downwards ; hence the frequent occurrence of spina bifida in the lower part of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal column (about the ninth or tenth dorsal vertebre), 
and extends both upwards and downwards. Although, however, the ossific nuclei 
make their first appearance in the lower dorsal vertebrae, the lumbar and first 
sacral are those in which these nuclei are largest at birth. 

Attachment of Muscles—-To the Atias are attached nine pairs: the Longus 
colli, Rectus anticus minor, Rectus lateralis, Rectus posticus minor, Obliquus 
superior and inferior, Splenius colli, Levator anguli scapulw, and First Inter- 
transverse. 

To the Axis are attached eleven pairs; the Longus colli, Obliquus inferior, 
Rectus posticus major, Semi-spinalis colli, Multifidus spine, Levator anguli 
scapula, Splenius colli, Scalenus medius, Transversalis colli, Intertransversales, 
Interspinales. e 

‘lo the remaining Vertebre generally are attached thirty-five pairs and a 
single muscle: anteriorly, the Rectus anticus snajor, Longus colli, Scalenus 
anticus, medius, and posticus, Psoas magnus, Psoas parvus, Quadratus lumborum, 
Diaphragm, Obliquus internus and transversalis,—posteriorly, the Trapezius, 
Tatissimus dorsi, Levator anguli scapule, Rhomboideus major and minor, Ser- 
ratus posticus superior and inferior, Splenius, Erector sping, Sacro-lumbalis, 
fLongissimus dorsi, Spinalis dorsi, Cervicalis ascendens, Transversalis colli, Tra- 
chelo-mastoid, Complexus, Biventer cervicis, Semi-spinalis dorsi and colli, Multi- 
fidus spine, Rotatores spine, Interspinales, Supra-spinales, Intertransversales, 
Levatores costarum. 


SACRAL AND CoccyGEAL VERTEBRA. 


The Sacral and Coccygeal Vertebre consist, at an early period of life, of nine 
separate pieces, which are united in the adult, so as to form two bones, five entering 
into the formation of the sacrum, four into that of the coccyx. Occasionally, the 
coccyx consists of five bones.* 


* Dr. Hum ey describes this as the usual composition of the coccyx.—On the 
Skeleton, p. 45 


SACRUM. tt9 


The Sacrum (sacrus, sacred) is a large triangular bone, (fig. 117), situated at 
the lower part of the vertebral column, and at the upper and back part of the pelvic 
cavity, where it is inserted like a wedge between the two innominate bones: its 
upper part, or base, articulating with the last lumbar vertebra, its apex with the 
coccyx. The sacrum is curved upon itself, and placed very obliquely, its upper 


Fig. 117.-- Suerum, Anterior Surface. 
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extremity projecting forwards, and forining, with the last lumbar vertebra, a very 
prominent angle, caYed the promontory or sucro-vertebral angle, whilst its central 
purt is directed backwards, so as to give increased capacity to the pelvic cavity. 
It presents for cxamination an ayiterior and posterior surface, two lateral surfaces, 
a base, an apex, and a central canal. 

The Anterior Surface is concave from above downwards, and slightly so from 
side to side. In the middle are seen four transverse ridges, indicating the original 
alivision of the bone into five separate pieces. The portions of bone intervening 
between the ridges correspond to the bodies of the vertebrw. The body of the 
tirst segment is of large size, and in form resembles that of a lumbar vertebra; the 
succeeding ones diminish in size from above downwards, are flattened from before 
backwards, and curved so as to accommodate themselves to the form df the sacrum, 
being concave in front, convex behind. At each end of the ridges above mentioned, 
are seen the anterior sacral foramina, analogous to the intervortebral foramina, 
four in number on each side, somewhat rounded in form, diminishing in size from 
above downwards, and directed outwards and forwards; they transmit the anterior 
branches of the sacral nerves. External to these foramina is the lateral mass, 
consisting, at an early period of life, of separate’ segments ; these become blended, 
in the adult, with the bodies, with each other, and with the posterior transverse 
processes. Each lateral mass is traversed by four broad shallow grooves, which 
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lodge the anterior sacral nerves as they pass outwards, the grooves being sepa- 
rated by prominent ridges of bone, which give attachment to the slips of the 
Pyriformis muscle. 

If a vertical section is made through the centre of the bone (fig. 118), the 
bodies are scen to be united at their circumference by bone, a wide interval being 
left centrally, which, in the recent state, 
is filled by intervertebral substance. In Tia. 118.—-Vertical Section of the Sacruu. 
some bones, this union is more com- BP as 
plete between the lower segments than SSS 
between the upper ones. 5 

The Posterior Surface (fig. 119) is 
couvex and much narrower than the 
anterior. In the middle line are three 
or four tubercles, which represent the 
rudimentary spinous processes of tlic 
sacral vertebra. Of these tubercles, the 
first is usually prominent, aud perfectly 
distinct fromm the rest; the second and 
third are either separate, or united into 
a tubercular ridge, which diminishes m 
‘size from above downwards; the fourth 
usually, and the fifth always, remaining 
undeveloped. External to the spinous 
processes on each side, are the lame, 
broad and well-marked in the first three 
pieces ; sometimes the fourth and 
generally the fifth, being undeveloped ; 
in this situation the lower eud of the 
sacral canal is exposed. External to tho 
lamin is a linear series of indistinct 
tubercles representing the articular 
processes ; the upper pair are large, well- 
developed, and correspond in shape and 
direction to the superior articulating 
processes of a lumbar vertebra; the 

second and third are sinall; the fourth : 
and fifth (usually blended together) are 

situated on each side of the sacral canal: they are called the sacr al cornud, and 
articulate with the cornua of the voccyx. Jixternul to the amicular processes arc 
the four posterior sacral foramina; they are smaller in size and less regular in 
form than the anterior, and transmit the posterior branches of the sacral nerves. 
On the outer side of the posterior sacral foramina is # series of tubercles, the 
rudimentary transverse processes of the sacral vertebre. The first pair of trans- 
verse tubercles arc of large size, very distinct and correspond with each superior 
angle of the bone; the second, small in size, enter into the formation of the sacro- 
iliac articulation ; the third give attachment to the oblique fasciculi of the posterior 
sacro-iliac ligaments; and the fourth and fifth to the great sacro-sciatic ligaments. 
The interspace between the spinous and transverse processes on the back of the 
sacrum presents a wide shallow concavity, called the sacral groove : it is continuous 
above with the vertebral groove, and lodges the origin of the Erector spine. 

The Lateral Surface, broad above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear-shaped surface for articulation with 
the ilium. This is called the auricular surface, and in the fresh state is coated 
with fibro-cartilage. It is bounded posteriorly by deep and uneven impressions, 
for the attachment of the posterior sacro-iliac ligaments. The lower half is thin 
and sharp, and gives attachment to the greater and lesser sacro-sciatic ligaments, 
and to some fibres of the Gluteus maximus; below, it presents a deep notch, which 
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is converted into a foramen by articulation with the transverse process of the upper 
piece of the coccyx, and transmits the anterior branch of the fifth sacral nerve. 
The Base of the sacrum, which is broad and expanded, is directed upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
the under surface of the body of the last lumbar vertebra, bounded behind by the 
large triangular orifice of the sacral canal. This orifice is formed behind by the 
spinous process and laminw of the first sacral vertebra, whilst projecting from it 


Via. 119.—Saerun, Posterior Surface. 
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on each side are the superior articular processes; they are oval, concave, directed 
backwards and inwards, like the superior articular processes of a lumbar vertebra ; 
and in front of each articulur process is an intervertebral notch, which forms the 
lower half of the last intervertebral foramen. Lastly on each side of the oval, 
articular surface is a broad and flat triangular surface of bone, which extends 
outwards, supports the Psoas magnus muscle and lumbo-sacral cord, and is con- 
tinuous on each side with the iliac fossa. This is called the ala of the sacrum, 
and gives attachment to a few of the fibres of the Iiacus muscle. 

The Apex, directed downwards and forwards, presents a small oval concave 
surface for articulation with the coccyx. » 

The Sacral Canal runs throughout the greater part of the bone; it is large 
and triangular in form above, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of the 
laming and spinous processes. It lodges the sacral nerves, and is perforated by 
the anterior and posterior sacral foramina, through which these pass out. 

Structure.—It consists of much loose spongy tissue within, invested externally 
by a thin layer of compact tissue. 

Differences in the Sacrum of the Male and Female.— The sacrum in the 
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female is usually wider than in the male; and it is much less curved, the upper 
half of the bone being nearly straight, the lower half presenting the greatest amount 
of curvature. The bone is also directed more obliquely backwards; which in- 
creases the size of the pelvic cavity, and forms a more prominent sacro-vertebral 
angle. In the male, the curvature is more evenly distributed over the whole 
length of the bone, and is altogether greater than in the female. 

Peculiarities of the Sacrum.—This bone, in some cases, consists of six 
pieces; occasionally, the number is reduced to four. Sometimes the bodies of 
the first and second segments are not 
joined, or the lamin and spinous pro- 





cesses have not coalesced. Occasionally, Fic. 120. —Development of Sacrum. 
the upper pair of transverse tubercles are Additional ventres 

not joined to the rest of the bone on one for the first 3 pisces.” 

or both sides; and lastly, the sacral Z Seg. ds 

canal may be open for nearly the lower ‘ Stee “& 

half of the bone, in consequence of the at | th (“a2 eee 
imperfect development of the lamine and OS f 


spinous processes. ‘Ihe sacrum, also, ‘oe oO 
varies considerably with respect to its “Ef” 
degree of curvature. From the exami- 
nation of a large number of skeletons, it 
would appear, that, in one set of cases, 
the anterior surface of this bone was 
nearly straight, the curvature, which was 
very slight, affecting only its Jower end. 
In another set of cases, the bone was 
curved throughout its whole length, but 
especially towards its middle. In a third 
sct, the degree of curvature was less 44 43 yea: 
marked, and affected especially the lower 
third of the bone. 
Development (fig. 120).---The sacrum, 
formed by the union of five vertebra, has 
thirty-five centres of ossification. 
The bodies of the sacral vertebrie have 





ie . Fig, 122. 
each three ossific centres: one for the | eee. 
central part, and one for the epiphysibl 2 Ppepegeia trams 
plates on its upper and wnder surface. for each lateral surface. 


The arch of each sacral vertebra is 
developed by two centres, one for each 
lamina. These wnite with each other 
behind, aid subsequently join the body. 

The lateral masses have six additional gz 25 4 y? 
centres, two for cach of the first three 
vertebrree. These centres make their ap- 
pearance above and to the outer side of 
the anterior sacral foramina (fig. 120), and 
are developed into separate segments wis 
(fig, 121); they are subsequently blended Ss 
with each other, and with the bodies and 
transverse processes, to form the lateral mass. 

Lastly, each lateral surface of the sacrum is developed by two epiphysial plates 
(fig. 122): one for the auricular surface, and one for the remaining part of the thin 
lateral edge of the bone. 

Period of Develoyment.—At sbout the eighth or ninth week of foetal life, ossi- 
fication of the central part of the bodies of the first three vertebra commences ; 
and, at a somewhat later period, that of the last two. Between the sixth and 


een 5 
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eighth months ossification of the lamine takes place; and, at about the same 
period, the characteristic osseous tubercles for the first three sacral vertebre make 
their appearance. The period at which the arch becomes completed by the junction 
of the laminew with the bodies in front, and with each other behind, varies in 
different segments. The junction takes place first in the lowermost vertebrae as 
early as the second year, but is not effected in the uppermost until the fifth or 
sixth year. About the sixteenth year the epiphyses for the upper and under sur- 
faces of the bodies are formed ; and between the eighteenth and twentieth years, 
those for each lateral surface of the sacrum make 
Fia. 123.—Coceyx. their appearance. The bodies of the sacral ver- 
tebrw are, during early life, separated from each 
other by intervertebral discs. But about the 
eighteenth year the two lowest segments become 
joined together by ossification extending through 
the disc. This process gradually extends upwards, 
until all the segments become united; and the 
bone is completely formed from the twenty-fifth 

to the thirtieth year of life. 
Articulations.—With four bones: the last lum- 
bar vertebra, coccyx, and the two ossa innominata. 
Attachment of Muscles.—To eight pairs: in 
front, the Pyriformis and Coccygeus, and a portion 
of the Tliacus to the base of the bone; behind, the 
Gluteus maximus, Latissimus dorsi, Multifidus 
spine, and Erector spinw, and sometimes the 

lixtensor coccygis. 


THe Coccyx. 


The Coccyx (xéxxvé, cuckoo), so called from 
having been compared to a cuckoo’s beak (fig. 123), 
is usually formed of four small segments of bone, 
the most rudimentary parts of the vertebral column. 
In each of the first three segments may be traced 
a rudimentary body, articular and transverse pro- 

Lbsterwr Surface cesses ; the last piece (sometimes the third) is a 

: ; mere nodule of bone, without distinct processes. 
All the segments are destitute of lamingw and spinous processes ; and, consequently, 
of spinal canal and intervertebral foramina. The first segment is the largest; it 
resembles the lowermost sacral vertebra, and often exists as # separate piece ; the 
last three, diminishing in size from above downwards, are usually blended together 
so as to form a single bone. The gradual diminution in the size of the picces 
gives this bone a triangular form, the base of the triangle joining the end of the 
sacrum. It presents for examination an anterior and posterior surface, tWo borders, 
« base, and an apex. The anterior surface is slightly concave, and marked with 
three transverse grooves, indicating the points of junction of the different pieces. 
It has attached to it the anterior sacro-coccygeal ligament and Levator ani muscle, 
and supports the lower end of the rectum. The posterior surface 1s convex, 
marked by transverse grooves similar to those on the anterior surface; ‘and presents 
on each side a lineal. row of tubercles, the rudimentary articular processes of the 
coccygeal vertebra. Of these, the superior pair arc very large; and are called 
the cornua of the coccyx: they project upwards, and articulate with the cornua of 
the sacrum, the junction between these two bones completing the fifth posterior 
sacral foramen for the transmission of the posterior branch of the fifth sacral nerve. 
The lateral borders are thin, and present a series of small eminences, which re- 
present the transverse processes of the coccygeal vertebra. Of these, the first on 
each side is of large size, flattened from before backwards; and often ascends to join 
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the lower part of the thin lateral edge of the sacrum, thus completing the fifth 
anterior sacral foramen for the transmission of the anterior division of the fifth 
sacral nerve; the others diminish in size from above downwards, and are often 
wanting. The borders of the coccyx are narrow, and give attachment on each side 
tv the sacro-sciatic ligaments and Coccygeus muscle. The base presents an oval 
surface for articulation with the sacrum. The «apex is rounded, and has attached 
to it the tendon of the external Sphincter muscle. It is occasionally bifid, and 
sometimes deflected to one or otlier side. 

Development.—The coccyx is developed by four centres, one for each piece. 
Occasionally, one of the first three pieces of this bone is developed by two centres, 
placed side by side. The ossific nuclei make their appearance in the following 
order : in the first segment, at birth ; in the second piece, at from five to ten years ; 
in the third, from ten to fifteen years; in the fourth, from fifteen to twenty years. 
As age advances, these various segments become united in the following order : 
the first two pieces join; then the third and fourth; and, lastly, the bone is com- 
pleted by the union of the second and third. At. a late period of life, especially in 
females, the coccyx often becomes joined to the end of the sacrum. 

Articulation.— With the sacrum. 

Attachment of Muscles.—To four pairs and one single muscle: on cither side, 
the Coccygeus; behind, the Gluteus maximus and Extensor coccygis, when 
present ; at the apex, the Sphincter ani; and in front, the Levator ani. 


Or THE SPINE IN GENERAL. 


The spinal column, formed by the junction of the vertebra, is situated in the 
median line, at the posterior part of the trunk: its average length is about two fect, 
two or three inches, measured along the curved anterior surface of the column. 
Of this‘length the cervical part measures about five, the dorsal about eleven, the 
lumbar about seven inches, and the sacrum and coceyx the remainder, 

Viewed in front, it presents two pyramids joined together at their bases, the 
upper one being formed by all the vertebrae from the second cervical to the last 
lumbar ; the lower one by the sacrum and coccyx. When examined iore closely, 
the upper pyramid is seen to be formed of three smaller pyramids. The upper- 
most of these consists of the six lower cervical vertebrw ; its apex being formed 
by the axis or second cervical ; its base, by the first dorsal. The second pyramid, 
which 1s inverted, is formed by the four upper dorsal vertebrie, the base being at 
the first dorsal, the smaller end at the fourth. The third pyramid commences at 
the fourth dorsal, and gradually increases in size to the fifth lumbat. 

Viewed laterally (fig. 124), the spinal column presents several curves, Which cor- 
respond to the different regions of the column, and are called cervical, dorsal, 
lumbar, and pelvic. The cervical curve commences ut the apex of the odontoid 
process, aud terminates at the middle of the second dorsal vertebra ; it is couvex 
in frout, and is the least marked of all the curves. The dorsal curve, which is 
concave forwards, commences at the middle of the second, and terminates at the 
middle of the twelfth dorsal. Its most prominent point behind corresponds to 
the body of the seventh or eighth vertebra. The lumbar curve commences at 
the middle of the last dorsal vertebra, and terminates at the sacro-vertebral angle. 
It ig convex anteriorly; the convexity of the lower three vertebre being much 
greater tham that of the upper ones. The pelvic curve commences at the 
sacro-vertebral articulation, and terminates at the point of the coccyx. It is 
concave anteriorly. These curves are partly due to the shape of the bodies of 
the vertebre, and partly to the intervertebral substances, as will be explained in 
the Articulations of the Spine.* 

The spine has also a slight. lateral curvature, the convexity of which is 
directed towards the right side... This is most probably produced, as Bichat 


* Professur Humphry gives the messurement of these curves in an adult female.— 
See The Human Skeleton, p. 147. 
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first explained, chiefly by muscular 

Fig. 124.--Lateral View of the Spine. action; most persons using the right 
, arm in preference to the left, especially 

in making long-continued efforts, when 


rf Cervical . 
6 Aa, the body is curved to the right side. In 
or Axis, | |i support of this explanation, it has been 
3-f found, by Béclard, that in one or two indi- 
Gt as viduals, who were left-handed, the lateral 
h- i | curvature was directed to the left side. 
Me The spinal column presents for ex- 


amination an anterior, a posterior, and 
two lateral surfaces; a base, summit, and 
vertebral canal. 
1-\ Jens The anterior surface presents the 
1** Dorsa NE | haem bodies of the vertebrm separated in the 
SF recent state by the intervertebral discs. 
The bodies are broad in the cervical 
region, narrow in the upper part of the 
dorsal, and broadest in the lumbar region. 
The whole of this surface is convex 
transversely, concave from above down- 
wards in the dorsal region, and convex 
in the same direction in the cervical and 
lumbar regions. 
The posterior surface presents in thie 
ae NC median line the spinous processes. These 
Sa GO emer are short, horizontal, with bifid extremi- 
Pd can ties, in the cervical region. In the dorsal 
Tae) SA region, they are directed obliquely above, 
i” , assume almost a vertical direction in the 
middle, and are horizontal below, as are 
also the spines of the lumbar vertebre. 
They are separated by considerable in- 
tervals in the lois, by narrower in- 
tervals in the neck, and are closely ap- 
proximated in the middle of the dorsal 
| ) on région, Occasionally one of these pro- 
1? Lebar...) a_i cesses deviates a little from the median 
ia line—a fact to be remembered in practice, 
as irregularities of this sort are attendant 
also on fractures or displacements of the 
spine. On either side of the spinous 
processes, extending the whole length of 
the column, is the vertebtal groove 
formed by the laminw in the cervical 
and lumbar regions, where it is shallow, 
and by the lamine and transverse pro- 
cesses in the dorsal region, where it 1s 
deep and broad. In the fecent state, 
these grooves lodge tle deep muscles of 
the back. ixternal to the vertebral 
grooves are the articular processes, and 
still more externally the transverse pro- 
cess. In the dorsal region, the latter 
processes stand backwards, on a plane 
considerably posterior to the same pro- 
cesses in the cervical and lumbar re- 





os 
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gions. In the cervical region, the transverse processes are placed in front of the 
articular processes, and between the intervertebral foramina. In the lumbar, they 
are placed also in front of the articular processes, but behind the intervertebral 
foramina. In the dorsal region, they are posterior both to the articular processes 
and foramina. 

The lateral surfaces are separated from the posterior by the articular processes 
in the cervical and lumbar regions, and by the transverse processes in the dorsal. 
These surfaces present in front the sides of the bodies of the vertebre, marked in 
the dorsal region by the facets for articulation with the heads of the ribs. More 
posteriorly are the intervertebral foramina, formed by the juxtaposition of the 
intervertebral notches, oval in shape, smallest in the cervical and upper part of 
the dorsal regions, and gradually increasing in size to the last lumbar. They are 
situated between the transverse processes in the neck, and in front of them in the 
back and loins, and transmit the spinal nerves. ‘The base of the vertebral column 
is formed by the under surface of the body of the fifth lumbar vertebra; and the 
summit by the upper surface of the atlas. Tle vericbral or spinal canal follows 
tlie different curves of the spine; it is largest in those regions in which the spine 
enjoys tho greatest freedom of movement, as in the neck and loins, where it is 
wide and triangular; and narrow and rounded in the back, where motion is more 
limited. 


THE SKULL. 


The Skull, or superior expansion of the vertebral coluinn, has been described 
as if composed of four vertebrm, the elementary parts of which are specially 
modified in form and size, and almost immovably connected, for the reception of 
the brain and special organs of the senses. These vertebrm are the occipital, 
parietal, frontal, and nasal. Descriptive anatomists, however, divide the skull 
into two parts, the Cranium and the Face. The Cranium (xpdvos, a helmet) is 
composed of cight bones: viz., the occipital, two parietal, frontal, two temporal, 
sphenoid, and ethmoid. The lace is composed of fourteen bones: viz., the two 
nasal, two superior maxillary, two lachrymal, two malar, two palate, two inferior 
turbinated, vomer, and inferior maxillary. The ossicula auditis, the teeth, and 
Wormian bones are not included in this enumeration. 

Occipital. 

Two Parietal. 
Frontal. 

Two Temporal. 
Sphenoid. 

: Kithmoid. 
Skull, 22 bones.- | T'wo Nasal. 


‘ . 2 } 
| Craniuun, 8 bones. 4 


Two Superior Maxillary. 
Two Lachrymal. 
Face, 14 bones i 2 vOgenas 
~ ra Two Palate. 
- Two Inferior Turbinated. 
Vomer. 
Inferior Maxillary. 





THE OcciPiTaAL Bong. 


The Occipital Bone (ob, caput, against the head) is situated at the back part 
and base of the cranium, is trapezoid in form (fig. 125), curved upon itself, and 
presents for examination two surfaces, four borders, and four angles. 

The External Surface is convex. Midway between the summit of the bone 
and the posterior margin of the foramen magnum is a prominent tubercle, the 
external occipital protuberance, for the attachment of the Ligamentum nuche» ; 
and descending from it as far as the foramen, a vertical ridge, the external occipital 
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crest. This tubercle and crest vary in prominence in different skulls. Passing 
outwards from the occipital protuberance is a semi-circular ridge on each side, the 
superior curved line; and running parallel with these from the middle of the crest, 
are two other ridges, the inferior curved lines. The surface of the bone above the 
superior curved lines is rough, and, in the recont state, is covered by the Occipito- 
frontalis muscle, whilst the ridges, as well as the surface of the bone between 
them, serve for the attacliment of numerous muscles. The superior curved line gives 
attachment internally to the Trapezius, externally to the muscular origin of the 
Occipito-frontalis and to the Sterno-cleido-mastoid, to the extent shown in fig. 125; 
the depressions between the curved lines to the Complexus internally, the Splenius 
capitis and Obliquus capitis superior externally. The inferior curved line, and the 
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depressions below it, afford insertion to the Rectus capitis posticus, inajor and 
minor. The surface of bone above the superior curved line is rough and porous, 
and is covered by the aponeurosis of the Occipito-frontalis. 

The foramen magnum is a large oval aperture, its long diameter extending 
from before backwards. It transmits the medulla oblongata and its membranes, 
the spinal accessory nerves, and the vertebral arteries. Its back part is wide for 
the transmission of the medulla, and the corresponding margin rough for the 
attacliment of the dura mater enclosing it; the fore part 1s narrower, being en- 
croached upon by the condyles; it has projecting towards it from below the 
odontoid process, and its margins are smooth and bevelled internally to support 
the medulla oblongata. On each side of the foramen magnum are the condyles, 
for articulation with the atlas: they are convex, oblong, or reniform in shape, and 
directed downwards and outwards; they converge in front, and encroach: slightly 
upon the anterior segment of the foramen. On the inner border of each condyle 
is a rough tubercle for the attachment of the ligaments (check) which connect this 
bone with the odontoid process of the axis; whilst external to them is a rough 
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tubercular prominence, the transverse or jugular process (the representative of the 
transverse process of a vertebra), channelled in front by a deep notch, which forms 
part of the jugular foramen, or foramen lacerum posterius. The under surface of 
this process affords attachment to the Rectus capitis lateralis; its upper or cere- 
bral surface presents a deep groove which lodges part of the lateral sinus, whilst 
its external surface is marked by a quadrilateral rough facet, covered with cartilage 
in the fresh state, and articulating with a similar surface on the petrous portion of 
the temporal bone. On the outer side of each condyle, near its fore part, is a 
foramen, the anterior condyloid ; itis directed downwards, outwards, and forwards, 
and transmits the hypoglossal nerve, and occasionally a meningeal branch of the 
ascending pharyngeal artery, This foramen is sometimes double. Behind each 
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condyle is a fossa,* sometimes perforated at the bottom by a foramen, the posterior 
condyloid, for the transmission of a vein to the lateral sinus. In front of the 
foramen maynum is a strong quadrilateral plate of bone, the basilar process, wider 
behind than in front; its under surface, which is rough, presenting in the median 
line a tubercular ridge, the pharyngeal spine, for the attachment of the tendinous 
raphé and Superior constrictor of the pharynx; and, on each side of it, rough 
depressions for the attachment of the Rectus capitis anticus, major and minor. 


* This fossa presents many vaxiations in size. It is usually shallow and the foramen 
small; occasionally wanting, on one, or both sides. Sometimes both fossa and foramen 
pT GTS confined to one side only; more rarely, the fossa and foramen are very large 
on both sides. 
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The Internal or Cerebral Surface (fig. 126) is deeply concave. The posterior 
or occipital part is divided by a crucial ridge into four fosse. The two suporior 
fosse receive the posterior lobes of the cerebrum, and present slight eminences 
and depressions corresponding to their convolutions. The two inferior, which 
receive the hemispheres of the cerebellum, are larger than the former, and com- 
paratively smooth ; both are marked by slight grooves for the lodgment of arteries. 
At the point of meeting of the four divisions of the crucial ridge is an eminence, 
the internal occipital protuberance. It nearly corresponds to that on the outer 
surface, and is perforated by one or more large vascular foramina. From this 
eminence, the superior division of the crucial ridge runs upwards to the superior 
angle of the bone; it presents a deep groove for the superior longitudinal sinus, 
the margins of which give attachment to the falx cerebri. The inferior division, 
the internal occipital crest, runs to the posterior margin of the foramen magnum, 
on the edge of which it becomes gradually lost; this ridge, which is bifurcated 
below, serves for tho attachment of the falx cerebelli. It is usually marked by a 
single groove, which commences at the back part of the foramen magnum aid 
lodges the occipital sinus. Occasionally the groove is double where two sinuses 
exist. The transverse grooves pass outwards to the lateral angles; they are deeply 
channelled, for the lodgment of the lateral sinuses, their prominent margins 
affording attachment to the tentorium cerebelli.* At the point of mecting of these 
grooves is a depression, the ‘ Zorcular Herophili,’+ placed a little to one or the 
other side of the internal occipital protuberance. More anteriorly is the foramen 
magnum, and on each side of it, but nearer its anterior than its posterior part, the 
internal openings of the anterior condyloid foramina; the internal openings of the 
posterior condyloid foramina are a little external and posterior to them, protected 
by a small arch of bone. At this part of the internal surface there is a very deep 
groove, in which the posterior condyloid foramen, when it exists, has its termina- 
tion. This groove is continuous in the complete skull with the transverse groove 
on thie posterior part of the bone, and lodges the end of tle same sinus, the lateral. 
In front of the foramen maguum is the basilar process, presenting a shallow 
depression, the basilar groove, which slopes from belind, upwards and forwards, 
and supports the medulla oblongata and part of the Pons Varolii, and on each side 
of the basilar process is a narrow channel, which, when united with a similar 
channel on the petrous portion of the temporal bone, forms a groove, which lodges 
the inferior petrosal sinus. 

Angles.—The superior angle is receivgd into the interval between the posterior 
‘superior angles of the two parietal bones: it corresponds with that part of tho 
skull in the foetus which is called the posterior fontanelle. The inferior angle is 
represented by the square-shaped surface of the basilar process. At an early 
period of life, a layer of cartilage separates this part of the bone from the sphenoid ; 
but in the adult, the union between them is osseous. The lateral angles corre- 
spond to the outer ends of the transverse grooves, and are received into tle 
interval between the posterior inferior angles of the parietal and the mastoid 
portion of the temporal. 

Borders.—The superior extends on each side from the superior to the lateral 
angle, is deeply serrated for articulation with the parictal bone, and forms, by this 
union, the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle; its upper half is rough, and articulates with the mastoid portion 
of the temporal, forming the masto-occipital suture; the inferior half articulates 
with the petrous portion of the temporal, forming the petro-occipital suture; these 
two portions are separated from one another by the jugular process. In front of 


* Usually one of the transverse grooves is deeper and broader than the other; 
octasionally, both grooves are of equal depth and breadth, or both equally indistinct. The 
broader of the two transverse grooves is nearly always continuous with the vertical groove 
for the superior longitudinal sinus, and occupies the corresponding side of the median line. . 

+ The columns of blood coming in different directions were supposed to be pressed 
together at this point (torcular, a wine-press). +f 
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this process is a deep notch, which, with a similar one on the petrous portion of 
the temporal, forms the foramen lacerum posterius or jugular foramen. This 
notch is occasionally subdivided into two parts by a small process of bone, and 
it generally presents an aperture at its upper part, the internal opening of the 
posterior condyloid foramen. 

Structure.—The occipital bone consists of two compact laminae, called the 
outer and inner tables, having between them the diploic tissue: tlis bone is espe- 
cially thick at the ridges, protuberances, condyles, and internal part of the basilar 
process ; whilst at the bottom of the fosse, especially the inferior, it is thin, semi- 
transparent, and destitute of diploé. 

Development (fiv. 127).—-At birth the bone consists of four distinct parts: a 
tabular or expanded portion, which lies behind the foramen magnum; two condylar 
paits which form the sides of 
the foramen; and a basilar Ia. 127.—Development of Occipital Bone. 
part which lies in front of By Seven Centres. 
the foramen. ‘he number of 
nuclei for the tabular part 
vary. As a rule there are 
four, but there may be only 

one (Blandin) or as many as 
eight (Meckel). They appear 
about the eighth week of 
foetal life, and soon unite to 


; ; . : & brrth ses 
form a single piece; which ,3° i I for pie teas sed 
is, however, fissured im the seperate 


direction indicated in the 

plate. « This portion of the ‘of’ al Jet Renin pees 
bone is developed from mein- 

brane. ‘The basilar and two condyloid portions are each developed from a single 
nucleus, appearing a little later and formed in cartilage. At about the fourth 
year, the occipital and the two condyloid picces join; and about the sixth year, 
the bone consists of a single piece. At a later period, between the eighteenth 
and twenty-fifth years, the occipital and sphenoid become united, forming a single 
bone. 

Articulations.—With six bones: two parietal, two temporal, sphenoid, and 
atlas. 

Attachment of muscles.—T'o twelve pairs; to the superior cyrved line are 
attached the Occipito-frontalis, Trapezius, and Sterno-cleido-mastoid. ‘To the 
space between the curved lines, the Complexus,* Splenius. capitis, and Obliquus 
superior ; to the inferior curved line, and the space between it and the foramen 
magnim, the Rectus capitis posticus major and minor ; to the transverse process, 
the Rectus lateralis; and to the basilar process, the Rectus capitis anticus major 
and minor, aud Superior Coustrictor of the pharynx. 


A for ocotpitad 





THE Parietal BoneEs. 


The Parietal Bones (parics, a wall) form by their union the sides and roof of 
the skull. ach bone is of an irregular quadrilateral form, and presents for ex- 
amination two surfaces, four borders, and four angles. 

Surfaces.— The external surface (fig. 128) is convex, smooth, and marked about 
its centre by an eminence, called the parietal eminence, which indicates the point 
where ossification commenced. Crossing tlhe middle of the bone in an arched 
direction is a curved ridge, the temporal ridge, for the attachment of the temporal 
fascia. Above this ridge, the surface of the bone is rough and porous, and covered 
by the aponeurosis of the Occipito-frontalis ; below it the bone is smooth, forms 


* To these the Biventor cervicis should be added, if it is regarded as a separate muscle. 
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part of the temporal fossa, and affords attachment to the temporal muscle. At the 
back part of the superior border, close to the sagittal suture, is a small foramen, 
the parietal foramen, which transmits a vein to the superior longitudinal sinus, 
and sometimes a small branch of the occipital artery. lts existence is not constant, 
and its size varies considerably. , 

The internal surface (fig. 129), concave, presents eminences and depressions 
for lodging the convolutions of the cerebrum, and numerous furrows for the rami- 
fications of the meningeal arteries; the latter run upwards and backwards from 
the anterior inferior angle, and from the central and posterior part of the lower 
border of the bone. Along the upper margin is part of a shallow groove, which, 
when joined to the opposite parietal, forms a channel for the superior longitudinal 


Fra, 128. Left Parietal Bone. Iixternal Surface. 
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sinus, the elevated edges of which afford attachment to the falx cerebri. Near 
the groove are seen several depressions, especially in the skulls of old persons ; 
they lodge the Pacchionian bodies. The internal opening of the parietal foramen 
is also seen when that aperture exists. 

Borders.—The superior, the longest and thickest, is dentated to articulate with 
its fellow of the opposite side, forming the sagittal suture. The inferior is divided 
into three parts: of these, the anterior is thin and pointed, bevelled at the expense 
of the outer surface, and overlapped by the tip of the great wing of the sphenoid : 
the middle portion is arched, bevelled at the expense of the outer surface, and 
overlapped by the squamous portion of the temporal ; the posterior portion is thick 
and serrated for articulation with the mastoid portion of the temporal. The 
anicrior border, deeply serrated, is bevelled at the expense of the outer surface 
above and of the inner below; it articulates with the frontal bone, forming the 
coronal suture. The posterior border, deeply denticulated, articulates with the 
occipital, forming the lambdoid suture. : 

K 2 
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Angles.—The anterior superior, thin and pointed, corresponds with that portion 
of the skull which in the foetus is membranous, and is called the anterior fontanelle. 
The anterior inferior angle is thin and lengthened, being received in the interval 
between the great wing of the sphenoid and the frontal. This point will be found 
about one inch behind the upper and outer angle of the orbit. Its inner surface is 
marked by a deep groove, sometimes a. canal, for the anterior branch of the middle 
meningeal artery. Tle posterior swpertor angle corresponds with the junction of 
the sagittal and lambdoid sutures. In the feetus this part of the skull is mem- 
branous, and is called the posterior fontamelle. The posterior inferior angle 
articulates with the mastoid portion of the temporal bone, and generally presents 
on its inner surface a broad shallow groove for lodging part of the lateral sinus. 


Via. 129.—Left Parictal Bone. Internal Surface. 






Post. Sup. ous 
Anglo 


Nee Ani. Infer Angle 


Development.—The parictal bone is formed in membrane, being developed by 
one centre, which corresponds with the parietal eminence, and makes its first 
appearance about the seventh or eighth week of foetal life. Ossification gradually 
extends from the centre to the circumference of the bone: the angles are conse- 
quently the parts last formed, and it is in their situation that the fontanelles exist 
previous to the completion of the growth of the bone. 

Articulations—With five bones: oe opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles.—One ro the Temporal. 


THe FrRontAL Bone. 


The Frontal Bone (frons, the forehead) resembles a cockle-shell in form, and 
consists of two portions—a vertical or frontal portion, situated at the anterior part 
of the cranium, forming the forehead; and a horizontal or orbito-nasal portion 
which enters into the formation of the roof of the orbits and nasal fossa. 
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Vertical Portion.—Hirternal Surface (fig. 130). In the median line, traversing 
the bone from the upper to the lower part, is occasionally seen a slightly elevated 
ridge, and in young subjects a suture, which represents the line of union of the two 
lateral halves of which the bone consists at an early period of life: in the adult 
this suture is usually obliterated, and the bone forms one picce: traces of the 
obliterated suture are, however, generally perceptible at the lower part. On either 
side of this ridge, a little below the centre of the bone, is a rounded eminence, the 
frontal eminence. These eminences vary in size in different individuals, and are 
occasionally unsymmetrical in the same subject. They are especially prominent 
in cases of well-marked cerebral development. The whole surface of the bone 
above this part is smooth, and covered by the aponeurosis of the Occipito-frontalis 
muscle. Below the frontal eminence, and separated from it by a slight groove, is 


Fig. 130.—Frontal Bone. Outer Surface. 
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tho superciliary ridge, broad internally where it is continuous with the nasal 
eminence, but Jess distinct as it arches outwards. Those ridges are caused by the 
projection outwards of the frontal sinuses,* and give attachment to the Orbicularis 
palpebrarum and Corrugator supercilii. Beneath the superciliary ridge is the 
supra-orbital arch, a curved and prominent margin, which forms the upper boun- 
dary of the orbit, and separates the vertical from the horizontal portion of the 
bone. The outer part of the arch is sharp and prominent, affording”to the eye, in 
that situation, considerable protection from injury; the inner part is less promi- 


* Some confusion is occasioned to students commencing the study of anatomy, by the 
name ‘sinuses’ having been given to two perfectly different kinds of spaces connected 
with the skull. It may be as well, therefore, to state here, at the outset, that the ‘ sinuses ’ 
on the interior of the cranium, marked by grooves on the inner surface of the bones, are 
venous channels along which the blood runs in its péssage back from the brain, while the 
‘sinuses’ external to the cranial cavity (the frontal, ethmoidal, sphenoidal, and maxillary) 
are hollow spaces in the bones themselves, which communicate with the nostrils, and 
contain air, | 
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nent. At the junction of the internal and middle third of this arch is a notch, 
sometimes converted into a foramen by a bony process, and called the supra-orbital 
notch or foramen. lt transmits the supra-orbital artery, vein, and nerve. A small 
aperture is seen in the upper part of the notch, which transmits a vein from the 
diploé to join the ophthalmic vein. The supra-orbital arch terminates externally 
in the external angular process, and internally in the internal angular process. 
The external angular process is strong, prominent, and articulates with the malar 
bone; running upwards and backwards from it is a sharp curved crest, the temporal 
ridye, for the attachment of the temporal fascia; and beneath it a slight concavity, 
that forms the anterior part of the temporal fossa, and gives origin to the Temporal 
muscle. The internal angular processes are less marked than the external, and 
articulate with the lachrymal bones. Between the internal angular processes is a 
rough uneven interval, the zasal notch, which articulates in the middle line with 
the nasal bone, and on either side with the nasal process of the superior maxillary 
bone. The notch is continuous below with a long pointed process, the nasal spine. 
Above the nasal notch and between the two superciliary ridges is a projection, the 
nasal eninence or glabella, which denotes the position of the frontal sinuses. 
Internal Surface (fig. 131).—Along the middle line is a vertical groove, the 
edges of which unite below to form a ridge, the frontal crest; the groove lodges 


Fiat 3H. Frontal Bone. Inner Surface. 
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the superior longitudinal sinus, whilst its margins afford attachment to the falx 
cerebri. ‘The crest terminates below at a small notch which is converted into a 
foramen by articulation with the ethmoid. It is called the foramen cecum, and 
varies in size in different subj ects; it is sometimes partially or completely im- 
pervious, lodges a process of the falx cerebri, and, when open, transmits a vein 
from the lining membrane of the nose to the superior longitudinal sinus. On 
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either side of the groove, the bone is deeply concave, presenting eminences and 
depressions for the convolutions of the brain, and numerous small furrows for 
lodging the ramifications of the anterior meningeal arteries. Several small, irre- 
gular fosse are also seen on either side of the groove, for the reception of the 
Pacchionian bodies. 

Horizontal Portion. External Surface.—This portion of the bone consists of 
two thin plates, which form the vault of the orbit, separated from one another by 
the ethmoidal notch. Each orbital vault consists of a smooth, concave, triangular 
plate of bone, marked at its anterior and external part (immediately beneath the 
external angular process) by a shallow depression, the lachrymal fossa, for lodging 
the lachrymal gland; and at its anterior and internal part, by a depression (some- 
times a small tubercle) for the attachment of the fibro-cartilaginous pulley of the 
Superior oblique muscle. The ethmoidal notch separates the two orbital plates ; 
it is quadrilateral ; and filled up, when the bones are united, by the cribriform 
plate of the ethmoid. The margins of this notch present several half-cells, which, 
when united with corresponding half-cells on the upper surface of the ethmoid, 
complete the ethmoidal cells; two grooves are also seen crossing these edges 
transversely ; they are converted into canals by articulation with the ethmoid, 
and are called the anterior and posterior ethmoidal canals : they open on the inner 
wall of the orbit. The anterior one transmits the nasal nerve and anterior 
ethmoidal vessels, the posterior one the posterior ethmoidal vessels. In front of 
the etlmoidal notch is the nasal spine, a sharp-pointed eminence, which projects 
downwards and forwards, and articulates in front with the crest of the uasal bones ; 
behind, it is marked by two grooves, scparated by a vertical ridge; the ridge 
articulates with the perpendicular lamelle of the ethmoid, the grooves form part of 
the roof of the nasal foss. On either side of the base of the nasal spine are the 
openings of the frontal sinuses. These are two irregular cavities, which extend up- 
wards and outwards, » variable distance, between the two tables of the skull, and 
are separated from one another by a thin bony septum. They give rise to the pro- 
minences above the root of the nose, called the masul eminence and superciliary 
ridges. In the child they are generally absent, and they become gradually de- 
veloped as age advances. These cavities vary in size in different persons, are 
larger m men than im women, aid are frequently of unequal size on the two sides, 
the left beg commonly the larger. Occasionally, they are subdivided by in- 
complete bony laminzw. They are lined by mucous membrane, and communicate 
with the nose by the infundibulum, and occasionally with each other by apertures 
in their septum. : 

The Internal Surface of the Horizontal Portion presents the convex upper 
surfaces of the orbigal plates, separated from each other in the middle line by the 
ethmoidal notch, and marked by eminences and depressions for the convolutions 
of the anterior lobes of the brain. 

Borders.—The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it rests upon the parietal bones, 
and at the expense of the external table at each side, where it receives the latoral 
pressure of those bones; this border is continued below into a triangular rough 
surface, which articulates with the great wing of the sphenoid. The border of 
the horizontal portion is thin, serrated, and articulates with the lesser wing of the 
sphenoid. 

Structure.—The vertical portion and external angular processes*are very thick, 
consisting of diploic tissue contained between two compact lamine. The hori- 
zontal portion is thin, translucent, and composed entirely of compact tissue ; hence 
the facility with which instruments can penetrate the cranium through this part 
of the orbit. 

Development (fig. 132).—The frontal bone is formed in membrane, being deve- 
loped by two centres, one for each lateral half, which make their appearance about 
the seventh or eighth week, above the orbital arches. From this point ossification 
extends, in a radiating manner, upwards into the forehead, and backwards over the 
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orbit. At birth the bone consists of two pieces, which afterwards become united, 
along the middle line, by a suture which runs from the vertex to the root of the 
nose. This suture usually becomes oblite- 

rated within a few years after birth ; but Kia. 132.--Frontal Bone at Birth. 

it occasionally remains throughout life. Developed by two lateral Halves. 

Articulations.—With twelve bones: ) 
two parietal, the sphenoid, the ethmoid : 
two nasal, two superior maxillary, two 
lachrymal, and two malar, 

Attachment of Muscles.—To three 
pairs: the Corrugator supercilii, Orbicu- 
laris palpebrarum, and Temporal, on 
each side. 





THE TrMPORAL DONES. 


The Temporal Bones (tempus, (i7c) 
are situated at the side and base of the 
skull, and present for exainination a squamous, mastoid, urd petrous portion. 

The Squamous Portion (squama, a scale) (fig. 133), the anterior and upper part 
of the bone, is scale-like im form, and thin and translucent in texture. Its outer 
surface 18 smooth, convex, and grooved at its back part for the deep temporal 
arteries ; it affords attachment to the Temporal muscle, and forms part of the 


Tia. 133. - Left Temporal Bone. Outer Surface. 
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temporal fossa. At its back part may be seen a curved ridge—part of the temporal 
ridge ; it serves for the attachment of the temporal fascia, limits the origin of the 
Temporal muscle, and marks the‘boundary between the squamous and mastoid 
portions of the bone. Projecting from the lower part of the squamous portion is a 
long arched process of bone, the zygoma, This process is at first directed out- 
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wards, its two surfaces looking upwards and downwards; it then uppears as if 
twisted upon itself, and runs forwards, its surfaces now looking inwards and out- 
wards. The superior border of the process is long, thin, and sharp, and serves for 
the attachment of the temporal fascia. The inferior, short, thick, and arched, has 
attached to it some fibres of the Masseter muscle. Its outer surface is convex and 
subcutaneous ; its inner is concave, and also affords attachment to the Masseter. 
The extremity, broad and deeply serrated, articulates with the malar bone. The 
zygomatic process is connected to the temporal bone by three divisions, called its 
roots—an anterior, middle, and posterior. The anterior, which is short but broad 
and strong, is directed inwards, to terminate in a rounded eminence, the eminentia 
articularis. This eminence forms the front boundary of the glenoid fossa, and in 
the recent state is covered with cartilage. The middle root forms the outer 
margin of the glenoid cavity; running obliquely inwards, it terminates at the 
commencement of a well-marked fissure, the Glaserian fissure ; whilst the posterior 
root, which is strongly marked, runs, from the upper border of the zygoma, in an 
arched direction, upwards and backwards, forming the posterior part of the tempo- 
ral ridge. At the junction of the anterior root with the zygoma is a projection, 
called the éubercle, for the attachment of the external lateral ligament of the lower 
jaw; and between the anterior and middle roots is au oval depression, forming 
part of the glenoid fossa (yAqvy, a socket), for the reception of the condyle of the 
lower jaw. This fossa is bounded, in front, by the eminentia articularis ; belind, 
by the vaginal process ; and, externally, by the auditory process and middle root 
of the zygoma; and is divided into two parts by a narrow slit, the Claserian 
fissure. Tho anterior part, formed by the squamous portion of the bone, is smooth, 
covered in the recent state with cartilage, and articulates with the condyle of the 
lower jaw. This part of the glenoid fossa is separated from the auditory process 
by a small tubercle, the post-glenoid process, the representative of a prominent 
tubercle which, in some of the mammalia, descends behind the condyle of the jaw, 
and prevents it being displaced backwards during mastication (Humphry). The 
posterior part of the glenoid fossa is formed chiefly by the tympanic plate, a lamina 
of bone, which forms the anterior wall of the tympanum and external auditory 
meatus. This plate of bone terminates externally in the auditory process, above 
in the Glaserian fissure, and below forms a sharp edge, the vaginal process. It 
lodges a portion of the parotid gland, and gives origin to some of the fibres of the 
Tensor palati muscle. The Glaserian fissure, which leads into the tympanum, 
lodges the processus gracilis of the malleps, and transmits the tympanic branch 
of the internal, maxillary artery. The chorda tympani nerve passes through a 
separate canal, parallel to the Glaserian fissure (canal of Huguier), on the outer 
side of the Kustachian tube, in the retiring angle between the squamous and 
petrous portions of the temporal bone.* 

The internal surface of the squamous portion (fig. 134) is concave, presents 
numerous eminences and depressions for the convolutions of the cerebrum, and two 
well-marked grooves for the branches of the middle meningeal artery. 

Borders.—The superior border is thin, bevelled at the expense of the internal 
surface, so as to overlap the lower border of the parietal bone, forming the 
squamous suture. The anterior inferior border is thick, serrated, and bevelled, 
alternately at the expense of the inner and outer surfaces, for articulation with the 
great wing of the sphenoid. 

The Mastoid Portion ( paords, 0 nipple or teat) is situated at the posterior part 
of the bone; its outer surface is rough, and perforated by numerous foramina ; one 
of these, of large size, situated at the posterior border of the bone, is termed the 
mastoid foramen ; it transmits a vein to the lateral sinus and a small artery from 
the occipital, to supply the dura mater. The position and size of this foramen 
are very variable. It is not always present ; sometimes it is situated in the oc- 


* This small fissure muat not be confounded with the large canal which lies above the 
Eustachian tube and transmits the Tensor tympani muscle, 
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cipital bone, or in the suture between the temporal and the occipital. The mas- 
toid portion is continued below into a conical projection, the mastoid process, the 
size and form of which vary somewhat. This process serves for the attachment 
of the Sterno-mustoid, Splenius capitis, and Trachelo-mastoid muscles. On the 
inner side of the mastoid process is a deep groove, the diyastric fossa, for the attach- 
ment of the Digastric muscle ; and, running parallel with it, but more internal, the 
occipital groove, which lodges the occipital artery. The internal surface of the 
mastoid portion presents a deep curved groove, the fossa Sigmoidea which lodges 
part of the lateral smus ; and into it may be seen opening the mastoid foramen. 
A section of the mastoid process shows it to be hollowed out into a number of 
cellular spaces, communicating with each other, called the mastoid cells; they 
open by a single or double orifice into the back of the tympanum; are lined by 
a prolongation of its lining membrane ; and, probably, form some secondary part 


Fra. 134.—Left Temporal bone. Inner Surface. 
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of the organ of hearmg. The mastoid cells, like the other sinuses of the cranium, 
are not developed until after puberty ; hence the prominence of this process in the 
adult. 

Borders.——'The superior border of the mastoid portion is broad and rough, its 
serrated edge sloping outwards, for articulation with the posterior inferior angle of 
the parietal bone. The posterior border, also uneven and serrated, articulates 
with the inferior border of tle occipital bone between its lateral angle and jugular 
process. . 

The Petrous Portion (zérpos, a stone), so named from its extreme density and 
hardness, is a pyramidal process of bone, wedged in at the base of the skull 
between the sphenoid and occipital bones. Its direction from without is inwards, 
forwards, and a little downwards. It presents for examination a base, an apex, 

‘ three surfaces, and three borders ; and contains, in its interior, the essential. parts 
of the organ of hearing. The base is applied against the internal surface of the 
squamous and mastoid portions, its upper half being concealed; but its lower half 
‘is exposed by the divergence of those two portions of the bone, which brings into 
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view the oval expanded orifice of a canal leading into the tympanum, the meatus 
auditorius externus. This canal is situated in front of the mastoid process and 
between the posterior and middle roots of the zygoma; its upper margin is smooth 
and rounded, but the greater part of its circumference is surrounded by a curved 
plate of bone, the auditory process, the free margin of which is thick and rough, 
for the attachment of the cartilage of the external ear. 

The apex of the petrous portion, rough and uneven, is received into the angular 
interval between the posterior border of the greater wing of the sphenoid and the 
basilar process of the occipital ; it presents the anterior or internal orifice of the 
carotid canal, and forms the posterior and external boundary of the foramen 
lacerum medium. 

The anterior surface of the petrous portion (fig. 135) forms the posterior part 
of the middle fossa of the skull. This swrface is continuous with the squamous 
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portion, to which it is united by a suture, the temporal suture, the remains of 
which are distinct even at a late period of life; it presents six points for examina- 
tion: 1. an eminence near the centre, which indicates the situation of the superior 
semicircular canal: 2. on the outer side of this eminence a depression, indicating 
she position of the tympanum, the layer of bone which separates the tympanum 
from the cranial cavity being extremely thin: 3. a shallow groove, sometimes 
Jouble, leading outwards and backwards to an oblique opening, the hiatus Fallopii, 
for the passage of the petrosal branch of the Vidian nerve and a branch of the 
middle meningeal artery : 4. a smaller opening, occasionally seen external to the 
‘atter for the passage of the smaller petrosal nerve: 5. near the apex of the bone 
she termination of the carotid canal, the wall of which in this situation is deficient 
n front : 6. above this canal a shallow depression for the reception of the Gasse- 
‘lan ganglion. 

The posterior surface forms the front part of the posterior fossa of the skull, 
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and is continuous with the inner surface of the mastoid portion of the bone. 
It presents three points for examination: 1. about its centre, a large orifice, the 
meatus awuiitorius internus, whose size varies considerably ; its margins are smooth 
and rounded; and it leads into a short canal, about four lines in length, which 
runs directly outwards, and is closed by a vertical plate, the lamina cribrosa, 
which is divided by a horizontal crest into two unequal portions; the lower pre- 
senting several small apertures, for the transmission of the filaments of the au- 
ditory nerve and the auditory artery, a branch of the basilar; the upper having 
one larger opening, the commencement of the aqueductus Fallopii, for the passage 
of the facial nerve: 2. behind the meatus auditorius, a small slit, almost hidden 
by a thin plate of bone, leading to a canal, the aqueductus vestibuli, which trans- 
mits a small artery and vein, and lodges a process of the dura mater: 3. in the 
interval between these two openings, but above them, an angular depression which 
lodges a process of the dura mater, and transmits a small vein into the cancellous 
tissue of the bone. 

The inferior or basilar surface (fig. 135) is rough and irregular, and forms part 
of the base of the skull. Passing from the apex to the base, this surface presents 
eleven points for examination: 1. a rough surface, quadrilateral in form, which 
serves partly for the attachment of the Levator palati and Tensor tympani muscles: 
2, the large circular aperture of the carotid canal, which ascends at first vertically, 
and then, making a bend, runs horizontally forwards and inwards ; it transmits 
the internal carotid artery and the carotid plexus: 3. the aqueductus cochlee, a 
small triangular opening, lying on the inner side of the latter, close to the posterior 
border of the petrous portion ; it transmits a vein from the cochlea, which joins the 
internal jugular: 4. behind these openings a deep depression, the jugular fossa, 
which varies in depth and size in different skulls; it lodges the lateral sinus, and, 
with a: similar depression on the margin of the jugular process of the occipital 
bone, forms the foramen laccrum posterius: 5. a small foramen for the passage of 
Jacobson’s nerve (the tympanic branch of the glosso-pharyngeal) ; this foramen is 
seen in front of the bony ridge dividing the carotid canal from the jugular fossa: 
6. a small foramen on the outer wall of the jugular fossa, for the entrance of the 
auricular branch of the pneumogastric (Arnold’s) nerve: 7. behind the jugular fossa, 
a smooth, square-shaped facet, the gugular surface; it is covered with cartilage 
in the recent state, and articulates with the jugular process of the occipital bone: 
8. the vaginal process, a very broad, sheath-like plate of bone, which extends from 
the carotid canal to the mastoid process, it divides behind into two laminr, receiv- 
ing between them the 9th point for examination, the stylou! process ; a long sharp 
spine, about an inch in length; it is directed downwards, forwards, and inwards, 
varies in size and shape, and sometimes consists of several pieces united by carti- 
lage ; it affords attaclunent to three muscles, the Stylo-pharyngeus, Stylo-hyoideus, 
and Stylo-glossus ; and two ligaments, the stylo-hyoid and stylo-maxillary : ro. the 
stylo-mastoul foramen, a rather large orifice, placed between the styloid and mastoid 
processes ; it is the termination of the aqueductus Fallopii, and transmits the facial 
nerve and &tylo-mastoid artery: 11. the auricular fissure, situated between the vaginal 
and mastoid processes, for the exit of the auricular branch of the pneumogastric nerve. 

Borders.— The superior, the longest, is grooved for the superior petrosal sinus, 
and has attached to it the tentorium cerebelli ; at its inner extremity is a semilunar 
notch, upon, which the fifth nerve lies. The posterior border is intermediate in 
length between the superior and the anterior. Its inner half is marked by a groove, 
which, when completed by its articulation with the occipital, forms the channel for 
the inferior petrosal sinus. Its outer half presents a deep excavation—the jugular 
fossa—which, with a similar notch on the occipital, forms the foramen lacerum 
posterius. A projecting eminence of bone occasionally stands out from the centre 
of the notch, and divides the foramen into two parts. The anterior border is 
divided into two parts—an outer joined to the squamous portion by a suture, the 
remains of which are distinct ; an inner, free, articulating with the spinous process 
of the sphenoid. At the angle of junction of the petrous and squamous portions 
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are seen two canals, separated from one another by a thin plate of bone, the pro- 
cessus cochleartformis : they both lead into the tympanum, the upper one transmit- 
ting the Tensor tympani muscle, the lower one the Eustachian tube. 

Structure.—The squamous portion is like that of the other cranial bones, the 
mastoid portion cellular, and the petrous portion dense and hard. 

Development (fig. 136).—The temporal bone is developed by ten centres, ex- 
clusive of those for the internal ear and the ossicula, viz.: one for the squamous 
portion including the zygoma, one for 
the auditory process (tympanic ring), — Fyq, 136. —- Development of the Temporal 
six for the petrous and mastoid parts, Bone. By Ten Centres. 
and two for the styloid process. Just , 
before the close of foetal life the tem- 
poral bone consists of four parts :—1. ' r 
The sqguamo-zygomatic, which is ossi- P74 tmaludiiy® 
fied in membrane from a single nu- Zygoma, OX* 
clous, which appears at its lower part = 2? ao. WR 
about the second month. 2. The 
auditory process, an imperfect ring, 
which encloses the tympanic mom- 
brane. This is also ossified from a 4 Jor Auditory 
single centre, which appears rather Pprvesse 
later than that for the squamous por- 
tion. 3. The petro-mastoid, which is 
developed from six centres, which ap- 
pear about the fifth or sixth month. 
Four of these are for the petrous por- 
tion and are placed around the laby- 
rinth, and two for the mastoid (Vrolik). 
Accordingly to Huxley, the centres are or Stylo prve. 
more numerous and are disposed so as 
to form three portions: (1) including most of the labyrinth, with a part of the 
petrous and mastoid, he has named prootic; (2) the rest of the petrous, the opis- 
thotic ; and (3) the remainder of the mastoid, the epiotic. The petro-mastoid is 
ossified, in cartilage. 4. The styloid process is also ossified in cartilage from two 
centres. One for the base, which appears before birth and is termed the tympano- 
Ayal; the other, comprising the rest of the process, is named the stylo-hyal, and 
does not appear until after birth. Shortly before birth the auditory process joins 
with the squamous. The petrous and mastoid join with the squamous during the 
first year, and the tympano-hyal portion of the styloid process about the same time. 
The stylo-hyal does not join the rest of the bone until after puberty, and in some 
skulls never becomes united. The subsequent changes in this bone are, that the 
auditory process extends outwards, so as to form the meatus auditorius ; the glenoid 
fossa becomes deeper; and the mastoid part, which at an early period of life is 
quite flat, enlarges from the development of the cellular cavities in its iaterior. 

Articulations.— With five bones—occipital, parietal, sphenoid, inferior maxil- 
lary, and malar. 

Attachment of Muscles.—To fifteen : to the squamous portion, the Temporal ; 
to the zygoma, the Masseter ; to the mastoid portion, the Occipito-frontalis, Sterno- 
mastoid, Splenius capitis, Trachelo-mastoid, Digastricus, and Retraheris aurem ; to 
the styloid process, the Stylo-pharyngeus, Stylo-hyoideus, and Stylo-glossus ; and 
to the petrous portion, the Levator palati, Tensor tympani, Tensor palati, and 
Stapedius. 
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Tue SpHENOID Bone. 


The Sphenoid bone (o¢4y, a wedge) is situated ‘at the anterior part of the base 
of the skull, articulating with all the other cranial bones, which it binds firmly and 
solidly together. In its form it somewhat resembles a bat with its wings extended ; 
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and is divided into a central portion or body, two greater and two lesser wings 
extending outwards on each side of the body, and two processes—the pterygoid 
processes— which project from it below. 

The Body is of large size, cuboid in form, and hollowed out in its interior so as 
to form a mere shell of bone. It presents for examination four surfaces—a superior, 
an inferior, an anterior, and a posterior. 

‘The superior surface (fig. 137).—In front is seen a prominent spine, the eth- 
moidal spine, for articulation with the cribriform plate of the ethmoid ; behind this 
a smooth surface presenting, in the median line, a slight longitudinal eminence, 
with a depression on each side, for lodging the olfactory nerves. A narrow trans- 
verse groove, the optic groove, bounds the above-mentioned surface behind; it lodges 
the optic commissure, and terminates on either side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery. Behind the optic groove is a 
small eminence, olive-like in shape, the olivary process ; and still more posteriorly, 
a deep depression, the pituitary fossa, or ‘ sella Turcica,’ which lodges the pituitary 
body. This fossa is perforated by numerous foramina, for the transmission of 
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nutrient vessels into the substance of the bone. It is bounded in front by two small 
eminences, one on either side, called the middle clinoid processes (xdivn, a bed), 
and behind by a square-shaped plate of bone, the dorsum ephippii or dorsum sella, 
terminating at each superior angle in a tubercle, the posterior clinoid processes, the 
size and form of which vary considerably in different individuals. These processes 
deepen the pituitary fossa, and serve for the attachment of prolongations from the 
tentorium cerebelli. The sides of the dorsum ephippii are notched for the pas- 
sage of the sixth pair of nerves; and behind, this plate of bone presents a shallow 
depression, which slopes obliquely backwards, and is continuous with the basilar 
groove of the occipital bone; it is called the clivus Blumenbachii, and supports 
the upper part of the Pons Varolii. On either side of the body is a broad groove, 
curved something like the italic letter f; it lodges the internal carotid artery and 
the cavernous sinus, and is called the carotid or cavernous groove. Along the outer 
margin of this groove, at its posterior part, is a ridge of bone, called the lingula. 
The posterior surface, quadrilateral in form, is joined to the basilar process of 
the occipital bone. During childhood these bones are separated by a layer of carti- 
lage ; but in after-life (between the eighteenth and twenty-fifth years) this becomes 
ossified, ossification commencing above and extending downwards; and the two 
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bones then form one piece. The anterior surface (fig. 138) presents, in the middle 
line, a vertical lamella of bone, the ethmoidal crest, which articulates in front with 
the perpendicular plate of the etlunoid, forming part of the septum of the nose, 
On either side of it are the irregular openings leading into the sphenoidal cells or 
sinuses. These are two large irregular cavities, hollowed out of the interior of the 
body of the sphenoid bone, and separated from one another by a more or less gom- 
plete perpendicular bony septum. Their form and size vary considerably; they are 
seldom symmetrical, and are often partially subdivided by irregular osseous laminte, 
Oceasionally, they extend into the basilar process of the occipital nearly as far as 
the foramen magnum. The septum is seldom quite vertical, beng commonly bent 
to one or the other side. These sinuses do not exist in children, but they increase 
in size as age advances. They are partially closed, in front and below, by two thin 
curved plates of bone, the sphenoidal turbinated bones, leaving a round opening at 
their upper parts, by which they communicate with the upper and back part of the 
nose, and occasionally with the posterior etlmoidal cells or smuses. The lateral 
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margins of this surface present a scrrated edge, which articulates with the os 
planum of the ethmoid, completing the posterior ethmoidal cells; the lower margin, 
also rough and serrated, articulates with the orbital process of the palate bone ; and 
the upper margin with the orbital plate of the frontal bone. The inferior surface 
presents, in the middle line, a triangular spine, the vostrim, which is continuous 
with the vertical plate on the anterior surface, and 1s received into a deep fissure 
between the alw of the vomer. On cach side may be seen a projecting lamina of 
bone, which runs horizontally inwards from near the base of the pterygoid pro- 
cess: these plates, termed the vaginal processes, articulate with tlre edges of the 
vomer. Close to the root of the pterygoid process is a groove, formed into a com- 
plete canal when articulated with the sphenoidal process of the palate bone ; it is 
called the pterygo-palatine canal, and transmits the pterygo-palatinc vessels and 
pharyngeal nerve. . 

The Greater Wings are two strong processes of bono, which arise from the sides 
of the body, and are curved in a direction upwards, outwards, and backwards ; 
being prolonged behind into a sharp-pointed extremity, the spinous process of the 
sphenoid. Each wing presents three surfaces and a circumference. The superior 
or cerebral surface (fig. 137) forms part of the imiddle fossa of the skull; it is 


* In this figure, both the anterior and inferior surfaces of the body of the .sphenoid 
bone are shown, the bone being held with the pterygoid processes almost horizontal. 
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deeply concave, and presents eminences and depressions for the convolutions of the 
brain. At its anterior and internal part is seen a circular aperture, the foramen 
rotundum, for the transmission of the second division of the fifth nerve. Behind 
and external to this isa large oval foramen, the foramen ovale, for the trans- 
mission of the third division of the fifth nerve, the small meningeal artery, and, 
sometimes, the small petrosal nerve.* At the inner side of the foramen ovale, a 
small aperture may occasionally be seen opposite the root of the pterygoid process ; 
it is the foramen Vesalit, transmitting a small vein. Lastly, in the posterior angle, 
near to the spine of the sphenoid is a short canal, sometimes double, the foramen 
spinosum; it transmits the middle meningeal artery. The external surface 
(fig. 138) is convex, and divided by a transverse ridge, the plerygoid ridge, into two 
portions. The superior or larger, convex from above downwards, concave from 
before backwards, enters into the formation of the temporal fossa, and gives 
attachment to part of the Temporal muscle. The inferior portion, smaller in size 
and concave, enters into the formation of the zygomatic fossa, and affords attach- 
ment to the External pterygoid muscle. It presents, at its posterior part, a sharp- 
pointed eminence of bone, the spinous process, to which are connected the internal 
luteral ligament of the lower jaw, and the Tensor palati muscle. The pterygoid 
ridge, dividing the temporal and zygomatic portions, gives attachment to part of 
the External pterygoid muscle. At its inner and anterior extremity is a triangular 
spine of bone, which serves to increase the extent of origin of this muscle. ‘The 
anterior or orbital surface, smooth, and quadrilateral in form, assists in forming 
the outer wall of the orbit. It is bounded above by w serrated edge, for articula- 
tion with the frontal bone; below, by a rounded border, which enters into the 
formation of the spheno-maxillary fissure; internally, it presents a sharp border, 
which forms the lower boundary of the sphenoidal fissure, and has projecting from 
about its centre a little tubercle of bone, which gives origin to one head of the 
external rectus muscle of the eye, and at its upper part is a notch for the trans- 
mission of a branch of the ophthalmic artery ; externally it presents a serrated 
margin for articulation with the malar bone. One or two small foramina may 
occasionally be seen for the passage of branches of the deep temporal arteries ; they 
are called the external orbital foramina. Circumference of the great winy (fig. 137): 
commencing from behind, from the body of the sphenoid to the spine, the outer 
half of this margin is serrated, for articulation with the petrous portion of the 
temporal bone ; whilst the inner half forms the anterior boundary of the foramen 
lacerum medium, and presents the posterior aperture of the Vidian canal. In 
front of the spine the circumference of the great wing presents a serrated edge, 
bevelled at the oxpense of the inner table below, and of the external above, which 
articulates with the squamous portion of the temporal bone. At the tip of the 
great wing a triangular portion is seen, bevelled at the expense of the internal 
surface, for articulation with the anterior inferior angle of the parietal bone. In- 
ternal to this is a broad serrated surface, for articulation with the frontal bone : 
this surface is continuous internally with the sharp inner edge of the orbital plate, 
which assists in the formation of the sphenoidal fissure. 

The Lesser Wings (processes of Ingrassias) are two thin triangular plates of 
bone, which arise from the upper and lateral parts of the body of the sphenoid ; 
ad, projecting transversely outwards, terminate in a sharp point (fig. 137). 
The superior surtace of each is smooth, flat, broader internally than externally, 
and supports the anterior lobe of the brain. The inferior surface forms the back 
part of the roof of the orbit, and the upper boundary of the sphenoidal fissure or 
foramen lacerum anterius. This fissure is of a triangular form, and leads from 
the cavity of the cranium into the orbit; it is bounded internally by the body of 
the sphenoid—above, by the lesser wing; below, by the internal margin of the 
orbital surface of the great wing—and is converted into a foramen by the articula- 


* The small petrosal nerve sometimes passes through a special foramen between the 
foramen ovale and foramen spinosum. 
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tion of this bone with the frontal. It transmits the third, the fourth, the ophthalmic 
division of the fifth and sixth cranial nerves, some filaments from the cavernous 
plexus of the sympathetic, the orbital branch of the middle meningeal artery, a re- 
current branch from the lachrymal artery to the dura mater, and the ophthalmic vein. 
The anterior border of the lesser wing is serrated for articulation with the frontal 
bone; the posterior, smooth and rounded, is received into the fissure of Sylvius of 
the brain. The inner extremity of this border forms the anterior clinoid process. 
The lesser wing is connected to the side of the body by two roots, the upper thin 
and flat, the lower thicker, obliquely directed, and presenting on its outer side, near 
its junction with the body, a small tubercle, for the attachment of the common 
tendon of three of the muscles of the eye. Detween the two roots is the optic 
foramen, for tlhe transmission of the optic nerve and oplithalmie artery. 

The Pterygoid processes (rrepugé, a wing; eidos, likeness) (fig. 139), one on each 
side, descend perpendicularly from the point where the body and greater wing 
unite. Mach process consists of an external and an internal plate, separated 
behind by an intervening 
notch,--- the pterygoid fossa ; 
but joined partially in front. 
The external pterygoid plate 
is broad and thin, turned a 
little outwards, and forms 
part of the inner wall of the 
zygomatic fossa. It gives 
attachment, by its outer sur- 
face, to the External ptery- 
void ; its inner surface forms 
part of the pterygoid fossa, 
and gives attachment to the 
Internal pterygoid. The i- 
ternal pterygoid plate is much 
narrower and longer, curving 
outwards, at its extremity, 
into a hook-like process of 
bone, the hamular process, around whieh turns the tendon of the Tensor palati 
muscle. At the base of this plate is a small, oval, shallow depression, the scaphoid 
fossa, from which arises the Tensor palati, and above which is seen the posterior 
erifice of the Vidian canal. The outer Surface of this plate forms part of the 
pterygoid fossa, the inner surface forming the outer boundary of the posterior 
aperture of the nares... The Supcrier constrictor of the pharynx is attached to its 
posterior edge. The two pterygoid plates are separated below by an angular 
interval, in which the pterygoid process, or tuberosity, of the palate bone is re- 
ceived. The anterior surface of the pterygoid process is very broad at its base, 
and forms the posterior wall of the spheno-maxillary fossa. It supports Meckel's 
ganglion. It presents, above, the anterior orifice of the Vidian canal; 2nd below, 
a rough margin, which articulates with the perpendicular plate of the palate bone. 

The Sphenoidal Spongy Bones are two thin curved plates of bone, which exist 
as separate pieces until puberty, and occasionally are not joined to the sphenoid in 
the adult. They are situated at the anterior and inferior part of the body of the 
sphenoid, an aperture of variable size being left in their anterior wall, through 
which the sphenoidal sinuses open into the nasal fosse. They are irregular in 
form, and taper to a point behind, being broader and thinner in front. Their 
inner surface, which looks towards the cavity of the sinus, is concave; their outer 
‘surface convex. Each bone articulates in front with the ethmoid, externally with 
the palate; its pointed posterior extremity is placed above the vomer, and is 
received between the root of the petygotd process on the outer side, and the 
rostrum of the sphenoid on the inner.* 


* A small portion of the sphenoidal turbinated bone sometimes enters into the ae 


I'rg. 139.--Sphenoid Bone. Posterior Surface. 
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Development.—U>p to about the eighth month of fatal life the sphenoid bone 
consists of two distinct parts: a posterior or post-sphenoid part, which com- 
prises the pituitary fossa, the greater wings, and the pterygoid processes; and 
an anterior or pre-sphenoid part, to 
which the anterior part of the body Fie. 140.—Plan of the Development of Sphenoid. 


and lesser wings belong. It 1s By Fourteen Centres. 
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six for the anterior sphenoid are 

one for each lesser wing, two for A 
the anterior part of the body, and . 
one for each sphenoidal turbinated bone. 

Post-sphenoid division.—The first nuclei to appear are those for the greater 
wings. ‘They make their appearance between the foramen rotundum and foramen 
ovale about the eighth week, and from them the external pterygoid plates are 
also formed. Soon after, the nuclei for the posterior part of the body appear, one 
on either side of the sclla turcica, and become blended together about the middle of 
fectal life. About the fourth month the remaining four centres appear, those for 
the internal pterygoid plates being ossified in membrane and becoming joined to 
the external pterygoid plate about the sixth month. The centres for the lingulm 
speedily become joined to the rest of the bone. 

Pre-sphenoid division.—The first nuclei to appear are those for the lesser wings. 
They make their appearance about the ninth week at the outer borders of the optic 
foramina. A second pair of nuclei appear on the inner side of the foramina shortly 
after, and becoming united, form the front part of the body of the bone. The 
remaining two centres for the sphenoidal turbinated bones do not make their 
appearance until the end of the third year and become joined to the body of the 
bone after puberty. 

The pre-sphenoid is united to the body of the post-sphenoid about the eighth 
month, so that at birth the bone consists of three pieces, viz. the body in the centre 
and on each side the great wings with tle pterygoid processes. At the first 
year after birth the greater wings and body are united. From the tenth to the 
twelfth year the spongy bones are partially united to the sphenoid, their junction: 
being complete by the twentieth year. Lastly, the splenoid joins the occipital 
from the eighteenth to the twenty-fifth year. 

Articdlations.—The Sphenoid articulates with all the bones of the cranium, and 
five of the face ; the two malar, two palate, and vomer: the exact extent of arti- 
culation with each bone is shown in the accompanying figures.* 

Attachment of Muscles.—To twelve pairs: the Temporal, External pterygoid, 
Internal pterygoid, Superior constrictor, Tensor palati, Laxator tympani, Levator 
palpebree, OUbliquus superior, Superior rectus, Internal rectus, Inferior rectus, 
External rectus. 


| THE Erxmoip Bone. 
The Ethmoid (76uds, a steve) is an exceedingly light spongy bone, of a cubical 
form, situated at the anterior part of the base of the cranium, between the two 


tion of the inner wall of the orbit, between the os planum of the ethmoid in front, the 
orbital plate of the palate below, and the frontal above.—Cleland, Roy. Soc. Trans.,.1862. 
* It also sometimes articulates with the superior maxilla (see p. 152). 
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orbits, at the root of the nose, and contributing to form each of these cavities. It 
consists of three parts: a horizontal plate, which forms part of the base of the 
cranium; a perpendicular plate, which forms part of the septum nasi; and two 
lateral masses of cells. 

The Horizontal or Cribriform Plate (fig. 141) forms part of the anterior fossa 
of the base of the skull, and is received into the ethmoid notch of the frontal 
bone between the two orbital 
plates. Projecting upwards 
from the middle line of this 
plate, .is a thick, smooth, 
triangular process of bone, 
the crista galli, so called 
from its resemblance to a 
cock’s comb. Its base joins 
the cribriform plate. Its pos- 
terior border, long, thin, and 
slightly curved, serves for the 
attachment of the falx cerebri. 
Its anterior border, short and 
thick, articulates with the 

5s < frontal bone, and presents 
oe RN y 4 two small projecting ale, 
ae , which are received into cor- 
responding depressions in the 

NA my, frontal, completing the fora- 
with (afttarbinated 6. men cecum behind. Its sides 
are smooth, and sometimes 
bulging ; in which case it is found to enclose a small sinus.* On each side of the 
crista galli, the cribriform plate is narrow, and deeply grooved, to support the bulb 
of the olfactory nerve, and perforated by foramina for the passage of its filaments. 
These foramina are arranged in three rows; the innermost, which are the largest 
and least numerous, are lost in grooves on the upper part of the septum ; the 

foramina of the outer 
Fra. 142.—Perpendicular Plate of Ethmoid (enlarged). Shown YOW are continued on to 
by removing the Right Lateral Mass. the surface of the upper 
spongy bone. The fora- 
mina of the middle row 
are the smallest; they 
perforate the bone, and 
| : 
Riss transmit nerves to the 
TAR a roof of the nose. At 
way ee the front part of the 

@ xy H cribriform plate, on each 

\ i / { f o) side of the erista gall, 
dieular 4 is a small fissure which 
. transmits the nasal 
/ = a. branch of the ophthal- 
Thine oe . Loaner mic nerve; and at its 
ee | posterior part a trian- 
gular notch, which re- 
ceives the ethmoidal 
spine of the sphenoid. 

The Perpendicular Plate (fig. 142) is a thin, flattened lamella of bone, which 

descends from the under surface of the cribriform plate, and assists in forming 


Fig. 141.—Ethmoid Bone. Outer Surface of Right 
Lateral Mass (enlarged). 
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* Dr. Humphry states that the crista galli is commonly inclined to one side, usually 
the opposite to that towards which the lower part of the perpendicular plate is bent.— The 
Human Skeleton, 1858, p. 277. | 
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the septum of the nose. It is much thinner in the middle than at the circum- 
ference, and is generally deflected a little to one side. Its anterior border articu- 
lates with the nasal spine of the frontal bone and crest of the nasal bones. Its 
posterior, divided into two parts, is connected by its upper half with the rostrum of 
the sphenoid—by its lower half with the vomer. The inferior border serves for 
the attachment of the triangular cartilage of the nose. On each side of the per- 
pendicular plate numerous grooves and canals are seen, leading from foramina on 
the cribriform plate; they lodge filaments of the olfactory nerves. 

The Lateral Masses of the ethmoid consist of a number of thin-walled cellular 
cavities, the ethmoidal cells, interposed between two vertical plates of bone, the 
outer one of which forms part of the orbit, and the inner one part of the nasal 
fossa of the corresponding side. In the disarticulated bone many of these cells 
appear to be broken; but when the bones are articulated, they are closed in at 
every part. The upper surface of each lateral mass presents a number of apparently 
half-broken cellular spaces; these are closed in when articulated by the edges of 
the ethmoidal notch of the frontal bone. Crossing this surface are two grooves on 
cach side, converted into canals by articulation with tho frontal; they are the 
anterior and posterior ethmoidal foramina, and open on the inner wall of the orbit. 
The posterior surface also presents large irregular cellular cavities, which are 
closed in by articulation with the sphenoidal turbinated bones, and orbital process 
of the palate. The cells at the antorior surface are completed by the lachrymal 
bone and nasal process of the superior maxillary, and those below also by the 
superior maxillary. ‘The outer surface of cach lateral mass is formed of a thin, 
smooth square plate of bone, called the os planwm; it forms part of the inner wall 
of the orbit, and articulates above with the orbital plate of the frontal; below, with 
the superior maxillary and orbital process of the palate; in frout, with the lachry- 
mal; and behind with the sphenoid. 

From the inferior part of each lateral mass, immediately boneath the os planum, 
there projects downwards and backwards an irregular lamina of bone, called the 
anciform process, from its hook-like form : it serves to close in the upper part of 
the orifice of the antrum, and articulates with the ethmoidal process of the inferior 
turbinated bone. It is often broken in disarticwating the bones, 

The inner surface of each lateral mass forms part of the outer wall of tho nasal 
fossa of the corresponding side. Jt is formed of a thin lamella of bone, which 
descends from the under surface of the cribriform plate, and terminates below in 
a free convoluted margin, the middle turbinated bone. The whole of this surface 
is rough, and marked above by | : 
numerous grooves, which .run Fig. 143.—Ethmoid Bone. Inner Surface of 
nearly vertically downwards from Right Lateral Mass (enlarged). 
the cribriform plate; they lodge 
branches of the olfactory nerve, 
which are distributed on the 
mucous membrane covering the 
bone. ‘Fhe back part of this 
surface is subdivided by a narrow 
oblique fissure, the seperior meatus 
of the nose, bounded above by a 
thin curved plate of bone—the : 
superior tikrbinated bone. By Sn am 
means of an orifice at the upper =_ en 
part of this fissure, the posterior ) 
ethmoidal cells open into the nose. Below, and in front of the superior meatus, 
is seen the convex surface of the middle turbinated bone. It extends along the 
whole length of the inner surface of each lateral mass; its lower margin is free 
and thick, and its concavity, directed outwards, assists in forming the middle 
meatus. It is by a large orifice at the upper and front part of the middle meatus, 
that the anterior ethmoidal cells, and through them the frontal sinuses, communi- 





DEVELOPMENT OF THE CRANIUM. 149 


cate with the nose, by means of a funnel-shaped canal, the infundibulum. The 
cellular cavities of each lateral mass, thus walled in by the os planum on the 
outer side, and by the other bones already mentioned, are divided by a thin trans- 
verse bony partition into two sets, which do not communicate with each other ; 
they are termed the anterior and posterior ethmoidal cells, or sinuses. The former, 
more numerous, communicate with the frontal sinuses above, and the middle 
meatus below, by means of a long flexuous cellular canal, the infundibulum ; the 
posterior, less numerous, open into the superior meatus, and communicate (occa- 
sionally) with the sphenoidal sinuses. 

Development.— By three centres: one for the perpendicular lamella, and one 
for each lateral mass. 

The lateral masses are first developed, ossific granules making their first ap- 
pearance in the os planum between the fourth and fifth months of footal life, and 
extending into the spongy bones. At birth, the bone consists of the two lateral 
masses, which are small and ill-developed. During the first year after birth, the 
perpendicular and horizontal plates begin to ossify, from a single nucleus, and 
become joined to the lateral masses about the beginning of .the second year. 
The formation of the ethmoidal cells, which completes the bone, does not 
commence until about the fourth or fifth year. 

Articulations.— With fifteen bones: the sphenoid, two splenoidal turbinated, 
the frontal, and cleven of the face—the two nasal, two superior maxillary, two 
lachrymal, two palate, two inferior turbinated, and the vomer. No muscles are 
attached to this bone. 


DEVELOPMENT O¥ THE CRANIUM. 


The early stages of the devolopment of the cranitum have already been described (see 
p- 79). We have scen that it is formed from a layer of mesoblast, derived from the 
protovertebral plates of the trunk, which is spread over the whole surface of the rudimen- 
tary brain. That portion of this layer from which the bones of the skull are to be 
developed consists of a thin membranous capsule. 

Ossification commences in this in the first place in the roof, and is preceded by the 
deposition of a membranous blastema upon the surface of the cerebral capsule, in which 
the ossifying process extends; the primitive membranous capsule becoming the internal 
periostewu, and being ultimately blended with the dura ater. Althongh the bones of 
the vertex of the skull appear before those at the baso, and make considerable progress im 
their growth, at birth ossification is more advanced in the base, this portion of the skull 
forming a solid immovable groundwork. 


° Tue FonraNeLuns (figs. 144, 145). 


® 
Before birth, the bones at the vertex and side of the skull are separated from oach 
other by membranous tervals, in which bono is deficient. These intervals are principally 


Fi. 144.—Skull at Birth, showing the Fig. 145. - The Lateral Fontanelles. 
Anterior and Posterior Fontanelles. 
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found at the four angles of the parietal bones. In consequence of the wave of ossification 
being circular and the bones quadrilateral the ossific matter first meets at the margins of 
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the bones, at the points nearest to their centres of ossification, and vacuities or spaces 
are left at the angles, which are called fontanelles, so named from the pulsations of the 
brain, which are perceptible at the anterior fontanelle, and were likened to the rising of 
water in a fountain. The anterior fontanelle is the largest, and corresponds to the junction 
of the sagittal and coronal sutures; the posterior fontanelle, of smaller size, is situated 
at the junction of the sagittal and lambdoid sutures; the remaining ones are situated 
at the inferior angles of the parietal bone. The latter are closed soon after birth; the 
two at the superior angles remain open longer; the posterior being closed in a few months 
after birth; the anterior remaining open until the first or second year. These spaces are 
gradually filled in by an extension of the ossifying process, or by the development of a 
Wormian bone. Sometimes the anterior fontanelle remains open beyond two years, and 
is occasionally persistent throughout life. 


SUPEKNUMERARY Ok WoORMIAN * BONEs. 


In addition to the constant centres of ossification of the skull, additional ones are 
occasionally found in the course of the sutures. These form irregular, isolated bones, 
interposod between the cranial bones, and have been termed Wormian bones or ossa 
triquctra. They are most froquently found in the course of the lambdoid suture, but 
occasionally also occupy the situation of the fontanclles, especially the posterior and, more 
rarely, the anterior. Froquently one is found between the anterior inferior angle of the 
parietal bone and the greater wing of tho sphenoid (the epiptertc bone) (fig. 145). They 
have « great tendency to be symmetrical on the two sides of the skull, and they vary 
much in size, being in some cases not larger than a pin’s head, and confined to the outer 
table; in other cases so largo, that one pair of thesc bones may form the whole of the 
occipital bone above the superior curved lines, us deseribed by Béclard and Ward. Their 
number is generally limited to two or three; but more than a hundred have been found 
in tho skull of an adult hydrocephalic skeleton. In their development, structure, and mode 
of articulation they resemble the other cranial] bones. 


CoNGENITAL FissurnEsS AND CAPS. 


« 

An arrest in the ossifving process inay give rise to deficiencies, or gaps; or to fissures, 
which are of unportance in a medico-logal point of view, as they are liable to be mistaken 
for fractures. The fissures generally extend from the margins towards the centre of the 
bone, but the gaps may be found in the middle as well as at the edges. In course of time 
they may become covered with a thin lamina of bone. 


BONES OF THE FACE, 


The Facial Bones are fourteen in number, viz. the 


Two Nasal, ; Two Palate, 

Two Superior Maxillary, Two inferior Turbinated, 
Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary. 


NASAL Bonk, 


The Nasal (nasus, the nose) are two small oblong bones, varying in size and 
fori in different individuals; they are placed side by sido at the middle and upper 
part of the face, forming, by their junction, ‘the bridge’ of the nose. Each bone 
presents for examination two surfaces und four borders. The owter surface is 
concave from above downwards, convex from side to side; it is covered by the 
Pyramidalis and Compressor nasi muscles, marked by numerous small arterial 
furrows, and perforated about its centre by a foramen, sometimes double, for 
the transmission of a small vein. Sometimes this foramen is absent on one. or both 
sides, and occasionally the foramen caecum opens on this surface. The inner sur- 
face is concave from side to side, convex from above downwards; in which direc- 
tion it is traversed by a longitudinal groove (sometimes a canal), for the passage 
of a branch of the nasal nerve. The superior border is narrow, thick, and serrated 
for articulation with the nasal notch of the frontal bone. The inferior border is 


* Wormius, a physician in Copenhagen, is said to have given the first detailed descrip- 
tion of these bones. | 
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broad, thin, sharp, directed obliquely downwards, outwards, and backwards, and 
serves for the attachment of the lateral cartilage of the nose. This border presents, 
about its middle, a notch, through which passes the branch of the nasal nerve 
above referred to; and is prolonged at its inner extremity into a sharp spine, which, 
when articulated with 
Fia. 146.—Right Nasal Bone. the opposite bone, forms yg, 147,.—Loft Nasal Bone. 
with Frontal B the nasal angle. The 
.—) external border is ser- 
rated, bevelled at the 
with ——_ oxpense of the internal 
—Opposits bone, Surface above, and of 
the external below, to 
articulate with the nasal 
process of the superior 
maxillary. The internal 
border, thicker above 
7 than below, articulates 7 
ORAET: aon wit iiactillow ol Gig 2 
opposite side, and is prolonged behind into a vertical crest, which forms part of 
the septum of the nose: this crest articulates with the nasal spine of the frontal 
wbove, and the perpendicular plate of the ethmoid below. 
Development.—By one centre for each bone, which appears about the same 
period as in the vertebrm. 
Articulations —- With four bones: two of the cranium, the frontal and etlmoid, 
aud two of the face, the opposite nasal and the superior maxillary. 
No muscles are directly attached to this bone. 





iv 





Surenion Maxinuary Boner. 


The Superior Maxillary (maxilla, the jaw-bone) is one of the most important 
bones of the faco in a surgical point of view, on account of the number of diseases 
to which some of its parts are lable. Its minute examination becomes, therefore, 
a matter of considerable interost. -1t is the largest bone of the face, excepting the 
lower jaw; and forms, by its union with its fellow of the opposite side, the whole 
of the upper jaw. Hach bone assists in the formation of three cavities, the roof of 
the mouth, the floor and outer wall of the nasal fosse, and the floor of the orbit ; 
and also enterg into the formation of two fosse, the zygomatic and spheno-maxil- 
lary : and two fissures, the spheno-muaxillary and pterygo-maxillary. 

The bone presenty for examination a body and four processes—malar, nasal, 
alveolar, and palatine. 

The body is somewhat cuboid, and is hollowed out in its interior to form a large 
cavity, the antrum of Highmore. Its surfaces are four—an external or facial, a 
posterior or zygomatic, a superior or orbital, and an internal. 

The external or facial surface (fig. 148) is directed forwards and outwards. Just 
wbove the incisor teeth is a depression, the incisive or myrtiform fossa, which gives 
origin to the Depressor ale nasi, and below it, to the alveolar border, is attached 
a slip of the Orbicularis oris. Above and a little external to it, the Compressor 
nasi arises. More external, is another depression, the canine fossa, larger and 
deeper than the incisive fossa, from which it is separated by a vertiéal ridge, the 
canine envinence, corresponding to the socket of the canine tooth. The canine - 
fossa gives origin to the Levator anguli oris. Above the canine fossa is the infra- 
orbital foramen, the termination of the infra-orbital canal; it transmits the infra- 
orbital nerve and artery. Above the infra-orbital foramen is the margin of the 
orbit, which affords partial attachment to.the Levator labii superioris proprius. 
To the sharp margin of bone which bounds this surface in front and separates it 
from the internal surface, is attached the Dilator naris posterior. 

The posterior or sygomatio surface is convex, directed backwards and out- 
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wards, and forms part of the zygomatic fossa. It presents about its centre several 
apertures leading to canals in the substance of the bone; they are termed the 
posterior dental canals, and transmit the posterior dental vessels and nerves. At 
the lower part of this surface is a rounded eminence, the mazillary tuberosity, 
especially prominent after the growth of the wisdom-tooth, rough on its inner side 
for articulation with the tuberosity of the palate-bone and sometimes with the 
external pteryyoid plate. It gives attachment to a few fibres of origin of the 
internal pteryyoid muscle. Immediately above the rough surface is a groove, 
which, running obliquely down on the inner surface of the bone, is converted into 
*a, canal by articulation with the palate-bone, forming the posterior palatine canal. 
The superior or orbital surface is thin, smooth, triangular, and forms part of 
the floor of the orbit. It is bounded internally by an irregular margin which 
articulates, in front, with the lachrymal; in the middle, with the os planum of the 
ethmoid ; behind, with the orbital process of the palate-bone; bounded externally 
by a smooth rounded edge which enters into the formation of the spheno-maxillary 


Tig. 148.—Left Superior Maxillary Bone. Outer Surface. 
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fissure, and which sometimes articulates at its anterior extremity with the orbital 
plate of thé sphenoid ; bounded, in front, by part of the circumference of the orbit, 
which is continuous, on tho inner side with the nasal, on the outer side with the 
malar process. Along the middle line of the orbital surface is a deep groove, the 
infra-orlntal, for the passage of the infra-orbital norve and artery. This groove 
commences at the middle of the outer border of the surface, and, passing forwards, 
terminates in a canal which subdivides into two branches; one of the canals, the 
infra-orbital, opens just below the margin of the orbit; the other, which is smaller, 
runs into the substance of the anterior wall of the antrum ; it is called the anterior 
dental canal, transmitting the anterior dental vessels and nerve to the front teeth 
of the upper jaw. At the inner and fore part of the orbital surface, just external 
to the lachrymal canal, is a minute depression, which gives origin to the Inferior 
oblique muscle of the eye. 

The internal surface (fig. 149) is unequally divided into two parts by a hori- 
zontal projection of bone, the palate process; the portion above the palate process 
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forms part of the outer wall of the nasal fossw; that below it forms part of the 
cavity of the mouth. The superior division of this surface presents a large irre- 
gular opening leading into the antrum of Highmore. At the upper border of this 
aperture are numerous broken cellular cavities, which, in the articulated skull, are 
closed in by the ethmoid and lachrymal bones. Below the aperture is a smooth 
concavity which forms part of the inferior meatus of the nasal fosse, and behind 
it is a rough surface which articulates with the perpendicular plate of the palate 
bone, traversed by a groove, which, commencing near the middle of the posterior 
border, runs obliquely downwards aud forwards, and forms, when completed by o 


Fia. 149.—Left Superior Maxillary Bone. Innor Surface. 
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its articulation with the palate bone, the postertor palatine canal. In front of the 
opening of the antrum is a deep gr oove, dnverted into a canal by tho lachrymal 
and inferior turbinated bones, which is coated with mucous membrane, and called 
the lachrymal or nagul duct. More anteriorly is a well-marked rough ridge, the 
urferior turbinated crest, for articulation with the inferior turbinated bone. The 
concavity above this ridge forms part of the middle meatus of the nose; whilst that 
below it forms part of the inferior meatus. The portion of this surface below the 
palate process is concave, rough and uneven, and perforated by numerous small 
foramina for the passage of nutrient vessels. It enters into the formmtion of the 
roof of the mouth. 

The Antrum of Highmore, or Maxillary Sinus, is a large triangular-shaped 
cavity, hollowed out of the body of the maxillary bone; its apex, directed outwards, 
is formed by the malar process ; its base, by the outer wall of the nose. Its walls 
aro everywhere exceedingly thin, its roof being formed by the orbital ptate, its floor 
by the alveolar process, its antorior wall by the facial, and its posterior by the 
zygomatic surface, Its inner wall, or base, presents, in the disarticulated bone, a 
large irregular aperture, which communicates with the nasal fossa. The margins 
of this aperture are thin and ragged, and the aperture itself is much contracted by 
its articulation with the ethmoid above, the inferior turbinated below, and the 
palate-bone behind.* In the articulated skull, tlfis cavity communicates with the 


* In some cases, at any rate, the lachrymal bone encroaches slightly on the anterior 
superior portion of the opening, and assists in forming the inner wall of the antrum. 
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middls meatus of the nasal fosse, generally by two small apertures left between 
the above-mentioned bones. In the recent state, usually only one small opening 
exists, near the upper part of the cavity, sufficiently large to admit the end of a 
probe, the other being closed by the lining membrane of the sinus. 

Crossing the cavity of the antrum, are often seen several projecting laming of 
bone, similar to those seen in the sinuses of the cranium; and on its posterior wall 
are the posterior dental cunals, transmitting the posterior dental vessels and nerves 
to the teeth. Projecting into the floor are several conical processes, corresponding 
to the roots of the first and second molar teeth;* in some cases the floor is 
perforated by the teeth in this situation. It is from the extreme thinness of the 
walls of this cavity that we are enabled to explain how a tumour growing from the 
antrum encroaches upon the adjacent parts, pushing up the floor of the orbit, and 
displacing the eyeball, projecting inwards into the nose, protruding forwards on to 
the cheek, and makimg its way backwards into the zygomatic fossa, and downwards 
into the mouth. 

The Malar Process is a rough triangular eminence, situated at the angle of 
soparation of the facial from the zygomatic surface. In front it is concave, forming 
part of the facial surface; behind, it is also concave, and forms part of the zygo- 
matic fossa; above, it is rough and serrated for articulation with the malar bone ; 
whilst below, a prominent ridge marks the division between the facial and zygo- 
inatic surfaces. A small part of the Masseter muscle arises from this process. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwards, by the side of the nose, forming part of its lateral boun- 
dary. Its external surface is concave, smooth, perforated by numerous foramiua, 
and gives attachment to the Levator labii superioris aleque nasi, the Orbicularis 
palpebrarum, and Tendo oculi. Its internal surface forms part of the outer wall 
of the nose; it articulates above with the frontal, and presents a rough uneven 
surface, which articulates with the etlhmoid bone, closing in the anterior etlimoidal 
eclls; below this is a transverse ridge, the superior turbinated crest, for articula- 
tion with the middle turbinated bone of the etlimoid, bounded below by a smooth 
concavity which forms part of the middle meatus ; below this again is the inferior 
turbinated crest (already described), for articulation with the inferior turbinated 
bone; and still more inferiorly, the concavity which forms part of the imferior 
meatus. The anterior border of the nasal process is thin, directed obliquely down- 
wards and forwards, and presents a serrated edge for articulation with the nasal 
bone ; its posterior border is thick, and hollowed into a groove for the lachrymal 
duct: of the two margins of this groove, the inner one articulateg with the lach- 
rymal bone, the outer one forms part of the circumference of the orbit. Just where 
the latter joins the orbital surface is a small tubercle, the lachrymal tubercle; this 
used to be taken as a guide in the performance of the operation for fistula lachry- 
malis. The lachrymal groove in the articulated skull is converted into a canal by 
the lachrymal bone and lachrymal process of the inferior turbinated; it is directed 
downwards, and a little backwards and outwards, is about the diameter of a goose- 
quill, slightly narrower in the middle than at cither extremity, and terminates below 
in the inferior meatus. It lodges the lachrymal duct. 

The Alveolar Process is the thickest and most spongy part of the bone, broader 
behind than im front, and excavated into deep cavities for the reception of the teeth. 
These cavities are eight in number, and vary in size and depth according to the 
teeth they contain. That for the canine tooth is the deepest; those for the molars 
are tlie widest, and subdivided into minor cavities; those for the incisors are single, 
but deep and narrow. The Buccinator muscle arises from the outer surface of this 
process, as far forward as the first molar tooth. 

The Palate Process, thick and strong, projects horisontally inwards from the 


* The number of teeth whose fangs are in relation with the floor of the antrum is vari- 
able. The antrum ‘ may extend so as to be in relation to all the teeth of the true maxilla, 
from the canine to the dens sapientia.’—See Mr. Salter on Abscess of the pnATUR in a 
System of Surgery, edited byt Hecsns 2nd edit. vol. iv. p. 356. 
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inner surface of the bone. It is much thicker in front than behind, and forms a 
considerable part of the floor of the nostril, and the roof of the mouth. 

Its inferior surface (fig. 150) is concave, rough, and uneven, and forms part of 
the roof of the mouth. This surface is perforated by numerous foramina for the 
passage of the nutrient vessels, chaunelled at the back part of its alveolar border 
by a longitudinal groove, sometimes a canal, for the transmission of the posterior 
palatine vessels, and the anterior and external palatine nerves from Meckel’s gan- 
glion, and presents little depressions for the lodgment of the palatine glands. When 
the two superior maxillary bones are articulated together, a large orifice may be 
seen in the middle line, immediately behind the incisor teeth. This is the anterior 
palatine canal or fossa. This canal, as it passes through the thickness of the palate 
process, is divided into four compartments; that is to say, two canals branch: off 


Vig. 150. The Palate and Alveolar Arch. 
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laterally to the right and Icft nasal fossr, and two canals, one in front and one 
behind, lie in the middle line. The former pair of these canals are named the 
foramina of Stenson, and through them pass the anterior or terminal branch of 
the descending or posterior palatine arteries, which ascends from the’ mouth to 
the nasal fosse. The remaining pair of canals are termed the foramina of 
Scarpa, and transmit the naso-palatine nerves, the left passing through the 
anterior and the right through the posterior canal. On the palatal surface of 
the process, a delicate linear suture may sometimes be seen extending from the 
anterior palatine fossa to the interval between the lateral incisor and the canine 
tooth. _This marks out the intermaxillary, or incisive bone, which in some 
animals existe permanently as a separate piece. It includes the whole thickness 
of the alveolus, the corresponding part of the floor of the nose and the anterior 
nasal spine, and contains the sockets of the incisor teeth. The wpper surface 
is concave from side to side, smooth, and forms part of the floor of the nose. 
It presents the upper orifices of the foramina of Stenson and Scarpa, the former 
being on each side of the middle line, the latter being situated in the intermaxil- 
lary suture and therefore not visible unless the two bones are placed in apposition. 
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The outer border of the palate process is incorporated with the rest of the bone. 
The inner border is thicker in front than behind, and is raised above into a ridge, 
which with the corresponding ridge in the opposite bone, forms a groove for the 
reception of the vomer. The anterior margin is bounded by the thin concave 
border of the opening of the nose, prolonged forwards internally into a sharp 
process, forming, with a similar process of the opposite 

bone, the anterior nasal spine. The posterior border Fia. 151.—Development of 
is serrated for articulation with the horizontal plate | Superior Maxillary Bone. 
of the palate-bone. At Birth. 

Development.—This bone is formed at such an 
early period, and ossification proceeds in it with such 
rapidity, that 1t has been found impracticable hitherto 
to determine with accuracy its number of centres. It 
appears, however, probable that it has four centres of 
development, viz. (1) the premazilla, 1 which the in- 
cisive portion of the alveolar arch is formed. This 
part is of cartilaginous origin and is developed in the 
anterior extremity of the ethmo-vomerine plate. (2) The 
pre-palatine portion, comprising the palate plate and a 
cousiderable portion of the inner wall of the antrum. 
(3) The maazllary portion, including all the facial and 
orbital parts of the bone internal to the infra-orbital 
canal, (4) The malar portion, which comprises that 
portion of the bone external to the infra-orbital canal. 
The pre-maxillary portion is indicated in young bones 
by a fissure, which marks off a small seginent of the 
palate, including the two incisor teeth. In some ani- <q: 
inals, this remains permanently as a separate piece, Inferior Surface. 
constituting the pre-maxillary bone; and in the human 
subject, where the jaw is malformed, as in cleft palate, this segment may be 
separated from the maxillary bone by a deep fissure extending backwards betwoen 
the two into the palate. If the fissure be on both sides, both segments are quite 
isolated from tle maxillary bones, and hang from the end of the vomer; they 
ure not unfrequeutly much displaced, and the deformity is often accompanied by 
congenital fissure of the upper lip, cither on one or both sides of the median line. 
The maxillary sinus appears at an earlier period than any of the other nasal 
sinuses, its development commencing about the fourth month of foetal life. The 
sockets for the teeth are formed by the growing downwards of two plates from the 
dental groove, which subsequently becomes divided by pertitions jutting across 
from the one to the other. 

Articulations.— With ine bones: two of the craniuin—thie frontal and ethmoid, 
and seven of the face, viz. the nasal, malar, lachrymal, inferior turbinated, palate, 
vomer, and its fellow of the opposite side. Sometimes it articulates with the orbital 
plate of tlie sphenoid. 

Attachment of Muscles.—To twelve: the Orbicularis palpebrarum, Obliquus 
inferior oculi, Levator labii superioris alseque nasi, Levator labii superioris proprius, 
Levator anguli oris, Compressor nasi, Depressor alm nusi, Dilatator naris posterior, 
Masseter, Buccinator, Internal pterygoid, and Orbicularis oris. 








Toe LAcHRYMAL Bone. 


The Lachrymal (lachryma, a tear) are the smallest and most fragile bones of 
the face. They are situated at the front part of the inner wall of the orbit, and 
resemble somewhat in form, thinness, and size, a finger-nail; hence they are 
termed the ossa unguis. Each bone presents, for examination, two surfaces and 
four borders. Tho external or orbital surface (fig. 152) is divided by a vertical 
ridge, the lachrymal crest, into two parts. The portion of bone in front of this 
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ridge presents a smooth, concave, longitudinal groove, the free margin of which 
unites with the nasal process of the superior maxillary bone, completing the lachrymal 
groove. The upper part of this groove lodges the lachrymal sac ; the lower part 
assists in the formation of the lachrymal canal, and lodges the nasal duct. The 
portion of bone behind the ridge is smooth, slightly concave, and forms part of the 
inner wall of the orbit. ‘The ridge, with a part of the orbital surface immediately 
behind it, affords attachment to the Tensor tarsi: the ridge terminates below in a 
small hook-like process, which articulates with the 
Fie. 162.— Left Lachrymal lachrymal tubercle of the superior maxillary hone 
Bone. Fixternal Surface. and completes the upper orifice of the lachrymal 
(Slightly enlarged.) canal. It sometimes exists as a separate piece, 
with Fronts} which is then called the lesser lachrymal bone. The 
internal or nasal surface presents a depressed furrow, 
corresponding to the ridge on its outer surface. The 
surface of bone in front of this forms part of the 
middle meatus; and that behind it articulates with 
the ethmoid bone, filling in the anterior etlmoidal 
cells. Of the four borders, the anterior is the 
longest, and articulates with the nasal process of the 
superior maxillary bone. The posterior, thin and 
p uneven, articulates with the os planum of the ethmoid. 
Iaper-™ The superior, the shortest and thickest, articulates 
with the internal angular process of the frontal bone. 
The inferior is divided by the lower edge of the vertical crest into two parts: the 
posterior part articulates with the orbital plate of tle superior maxillary bone; the 
anterior portion is prolonged downwards into a pointed process, which articulates 
with the lachrymal process of the inferior turbinated bone, and assists ,in the 
formation of the lachrymal] canal. 
Development.— By a single centre, which makes its appearance soon after ossifi- 
cation of the vertebrre has commenced. 
Articulations.— With four bones: two of the cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary and the inferior turbinated. 
Attachment of Muscles.—To one muscle, the Tensor tarsi. 
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TRE Matar Bone. 


The Malar (mala, the cheek) are two “small quadrangular bones, situated at 
the upper and outer part of the face: they form the prominence of the cheek, part 
of the outer wall and floor of the orbit, and part of the temporal and zygomatic 
fosse. Each bone presents for examination an external and an internal surface ; 
four processes, the frontal, orbital, maxillary, and zygomatic; and four borders. 
The external surface (fig. 153) is-smooth, convex, perforated near its centre by one 
or two small apertures, the malar foramina, for the passage of nerves and vessels, 
covered by the Orbicularis palpebrarum muscle, and affords attachment to the 
Zygomaticus major and minor muscles. 

The internal surface (fig. 154), directed backwards and inwards, is concave, 
presenting internally a rough triangular surface, for articulation with the superior 
maxillary bone; and externally, a smooth concave surface, which forms the an- 
terior boundary of the temporal fossa above; and below, where it is wider, forms 
part of the zygomatic fossa. This surface presents, a little above its centre, the 
aperture of one or two malar canals, and affords attachment to part of two muscles, 
the Temporal above, and the Masseter below. Of the four processes, the frontal 
is thiek and serrated, and articulates with the external angular process of the 
frontal bone. The orbital process is a thick and strong plate, which projects 
backwards from the orbital margin of the bone. Its upper surface, smooth and 
concave, forms, by its junction with the great ala of the sphenoid, the outer wall 
of the orbit. Its wnder surface, smooth and convex, forms part of the temporal 
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fossa. Its anterior margin is smooth and rounded, forming part of the circum- 
ference of the orbit. Its superior margin, rough, and directed horizontally, articu- 
lates with the frontal bone behind the .external angular process. Its posterior 
margin is rough and serrated for : | 
articulation with the sphenoid ; 
enternally it is also serrated for Fia. 153.--Left Malar Bone. Outer Surface. 
articulation with the orbital sur- 
face of the superior maxillary. 
At the angle of junction of the 
sphenoidal and maxillary por- 
tions, a short rounded non-arti- 
cular margin 1s generally seen ; 
this forms the anterior boundary 
of the spheno-maxillary fissure ; 
occasionally, no such non-arti- 
eular margin exists, the fissure 
being completed by the direct 
junction of the maxillary and 
sphenoid bones, or by the inter- 
position of a small Wormian 
bone in the angular interval be- 
tween them. On the upper sur- 
face of the orbital process are 
seen the orifices of one or two 
temporo-malar canals; one of Fie. 154.—-Left Malar Bone. Inner Surface. 
these usually opens on the pos- 
terior surface, the other (occa- 
sionally two) on the facial sur- 
face: they transmit filaments 
(temporo-malar) of the orbital 
branch of the superior maxillary 
nerve. The maxillary process 
is a rough triangular surface, 
which articulates with the supe- 
rior maxillary bone. The zygo- 
matic process, long, narrow, and 
serrated, articulates with the [ 
zygomatic process of the tem- ay 
poral bone. Of the four bor- Ax 
ders, the antero-superior or or- IC 
bital is smooth, arched, and 
forms a considerable part of the 
circumference of the orbit. The antero-infertor or maxillary border is rough, and 
bevelled &t the expense of its inner table, to articulate with the superior maxillary 
bone; affording attachment by its outer margin to the Levator labii superioris 
proprius, just at its point of junction with the superior maxillary. The postero- 
superior or temporal border, curved like an italic letter /, is continuous above with 
the commencement of the temporal ridge; below, with the upper border of the 
zygomatic arch : it affords attachment to the temporal fascia. The postero-inferior, 
or zygomatic, is continuous with the lower border of the zygomatic arch, affording 
attachment by its rough edge to the Masseter muscle. 

Development.— By a single centre of ossification, which appears at about the 
same period when ossification of the vertebre commences.* 
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* In some quadrumana the malar bone consists of two parts, an orbital and a malar, 
and is ossified by two centres. In the embryo, these parts have been observed to be 
separated, and even after birth the malar bone is sometimes divided by a horizontal 
suture, into an upper and larger division and a lower and smaller. It is possible, 
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Articulations.— With four bones: three of the cranium, frontal, sphenoid, and 
temporal: and one of the face, the superior maxillary. 

Attachment of Muscles.—To five: the Levator labii superioris proprius, Zygo- 
maticus major and minor, Masseter and Temporal. 


THE PALATE Bonk. 


The Palate Bones (palatum, the palate) are situated at the back part of the 
nagal fosse: they are wedged in between the superior maxillary and the pterygoid 
process of the sphenoid. ach bone assists in the formation of three cavities : 
the floor and outer wall of the nose, the roof of the mouth, and the floor of the 
orbit; and enters into the formation of two fosse: the spheno-maxillary and 
pterygoid ; and one fissure, the spheno-maxillary. In form the palate-bone some- 
what resembles the letter L, and may be divided into an inferior or horizontal 
plate, and a superior or vertical plate. 

The Horizontal Plate is thick, of a quadrilateral form, and presents two sur- 
faces and four borders. Thie superior surface, concave from side to side, forms 
the back part of the floor of the nostril, The iferior surface, slightly concave 
and rough, forms the back part of the hard palate. At its posterior part may be 
seen a transverse ridge, more or less marked, for the attachment of the aponeu- 
rosis of the Tensor palati muscle. At the outer extremity of this ridge is a deep 
groove converted into a canal by its articulation with the tuberosity of the superior 
maxillary bone, and forming the posterior palatine canal. Near this groove, the 
orifices of one or two small canals, accessory posterior palatine, may frequently 
be seen. The anterior border is serrated, bevelled at the expense of its inferior 
surface, and articulates with the palate process of the superior maxillarv bone. 
The posterior border is concave, free, and serves for the attachment of the soft 
palate. Its inner extremity is sharp and pointed, and, when united with the 
opposite bone, forms a projecting process, the posterior nasal spine, for the attach- 

ment of the Azygos uvulm. 
Ita. 155.—-Left Palate Bone. Internal View (enlarged). The external border is 
united with the lower part 
of the perpendicular plate 
almost at right angles. 
The «wuternal border, the 
thickest, is serrated for 
Superior Medtuc recor articulation with its fellow 
te of the opposite side; its 
superior edge is raised into 
a ridge, which, united with 
the opposite bone, forms a 
crest in which the vomer 
is received. 

The Vertical Plate (fig. 
155) is thi, of an oblong 
form, and directed upwards 
and a little inwards. It 
presents two surfaces, an 
external and an internal, 
and four borders. 
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presents at its lower part a broad, shallow depression, which forms part of the 
inferior meatus of the nose. Immediately above this is a well-marked horizontal 


therefore, that this bone is ossified sometimes: by two centres, one for the orbital and the 
other for the malar portion. 
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ridge, the inferior turbinated crest, for articulation with the inferior turbinated 
bone; above this, a second broad shallow depression, which forms part of the 
middle meatus, surmounted above by a horizontal ridge less prominent than the 
inferior, the superior turbinated crest, for articulation with the middle turbinated 
bone. Above the superior turbinated crest is a narrow horizontal groove, which 
forms part of the superior meatus. 

The external surface is rough and irregular throughout the groater part of its 
extent, for articulation with the inner surface of the superior maxillary bone, its 
upper and hack part being smooth where it enters into the formation of the 
spheno-maxillary fossa; it is also smooth in front, where it covers the orifice of 
the antrum. Towards the back part of this surface is a deep groove, converted 
into a canal, the posterior palatine, by its articulation with the superior maxillary 
bone. It transmits the posterior, or descending palatine vessels, and two of the 
descending palatine branches from Meckel’s ganglion. 

The anterior border is thin, irregular, and presents opposite the inferior turbi- 
nated crest a pointed projecting lamiua, the maxillary process, which is directed 
forwards, and closes in the lower and back part of the opening of the antrum. 
The posterior border (fig. 156) presents a deep groove, the edges of which are 
serrated for articulation with the 
pterygoid process of the sphenoid. F's. 156. - eft Palate Bone. Posterior View 
At the lower part of this border. is (enlarged), 
seen a pyramidal process of bone, pita! fe fin, 
the pterygoid process or tuberosity i 
of the palate, which is received 7 
into the angular interval between 
the two pterygoid plates of the 
sphengqid at their inferior extremity. 
This process presents at its back 
part three grooves, a median and 
two lateral ones. The former is 
smooth, and forms part of the 
pterygoid fossa, affording attach- 
ment to the Internal pterygoid 
muscle; whilst the lateral grooves 
are rough and uneven, for articn- 
lation with the anterior border of 
each pterygoid plate. A few fibres 
of the Superior constrictor also 
arise from the tuberosity of the 
palate-bone. The base of tls pro- 
cess, continuons with the horizontal portion of the bone, presents the apertures of 
the accessory descending palatine canals, through which passes the posterior of the 
three descending branches of Meckel’s ganglion ; whilst its outer surface is rough 
for articukition with the inner surface of the body of the superior maxillary bone. 

The superior border of the vertical plate presents two well-marked processes 
separated by an intervening notch or foramen. The anterior, or larger, is called 
the orbital process; the posterior, the sphenoidal. 

The Orbital Process, directed upwards and outwards, is placed on a higher 
level than tie sphenoidal. 1t presents five surfaces, which enclose a hollow cellu- 
lar cavity, and is connected to the perpendicular plate by a narrow constricted 
neck. Of these five surfaces, three are articular, two non-articular or free sur- 
faces. The three articular are the anterior or maxillary surface, which is directed 
forwards, outwards, and downwards, is of an oblong form, and rough for articula- 
tion with the superior maxillary bone. The posterior or sphenoidal surface is 
directed backwards, upwards, and inwards. It ordinarily presents a small open 
cell, which communicates with the sphenoidal sinus, and the margins of which 
are serrated for articulation with the vertical part of the sphenoidal turbinated 
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bone. The internal or ethmoidal surface is directed inwards, upwards, and for- 
wards, and articulates with the lateral mass of the ethmoid bone. In some cases, 
the cellular cavity above mentioned opens on this surface of the bone; it then 
communicates with the posterior ethmoidal cells. More rarely it opens on both 
surfaces, and then communicates both with the posterior ethmoidal cells and the 
sphenoidal sinus. The non-articular or free surfaces are the superior or orbital, 
directed upwards and outwards, of triangular form, concave, smooth, and forming 
the back part of the floor of the orbit, and the external or zygomatic surface, 
directed outwards, backwards, and downwards, of an oblong form, smooth, lying 
in the spheno-maxillary. fossa, and looking into the zygomatic fossa. The latter 
surface is separated from the orbital by a smooth rounded border, which enters 
into the formation of the spheno-maxillary fissure. 

Tho Sphenoidal Process of the palate-bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents threo 
surfaces and two borders. The szperior surface, the smallest of the three, articu- 
lates with the horizontal part of the sphenoidal turbinated bone; it presents a 
groove which contributes to the formation of the pterygo-palatine canal. The 
internal surface is concave, and forms part of the outer wall of the nasal fossa. 
The external surface is divided into an articular and a non-articular portion ; the 
former is rough, for articulation with the inner surface of the pterygoid process of 
the sphonoid ; the latter is smooth, and forms part of the spheno-maxillary fossa. 
The anterior border forms the posterior boundary of the spheno-palatine foramen. 
The posterior border, serrated at the expense of the outer table, articulates with 
the inner surface of the pterygoid process. 

The orbital and sphenoidal processes are separated from one another by a deep 
notch, which is converted into a foramen, the spheno-palatine, by articulation with 
the sphenoidal turbinated bone. Sometimes the two processes are united above, 
and form between them a complete foramen, or the notch is crossed by one or 
more spicule of bone, so as to form two or more foramina. In the articulated 
skull, this foramen opens into the back part of the outer wall of the superior 
meatus, and transmits the spheno-palatine vessels and the superior nasal and 
naso-palatine nerves. 

Development.—F'rom a single centre, which makes its appearance about the 
second month at the angle of junction of the two plates of the bone. From this 
point ossification spreads inwards to the horizontal plate, downwards into the 
tuberosity, and upwards into the vertical plate. In the foetus, the horizontal plate 
is much longer than the vertical ; and even after it is fully ossified, the whole bone 
is at first remarkable for its shortness. 

Articulations.—W2iih six bones: the sphenoid, ethmoid, superior maxillary, 
inferior turbinated, vomer, and opposite palate. 

Attachment of Muscles.—To five: the Tensor palati, Azygos uvule, Internal 
and External pterygoid, and Superior constrictor of the pharynx. 


9 
THE InFrerion TuRBINATED BONEs. 


The Inferior Turbinated Bones (turbo, a whirl) are situated one on each side 
of the outer wall of the nasal fossm. Each consists of a Inyer of thin spongy bone, 
curled upon itself like a scroll, hence its name ‘ turbinated ;’ and extends hori- 
zontally along the outer wall of the nasal fossa, immediately below the orifice of 
the antrum. Each bone presents two surfaces, two borders, and two extremities. 

The internal surface (fig. 157) is convex, perforated by numerous apertures, 
and traversed by longitudinal grooves and canals for the lodgment of arteries and 
veins. In the recent state it is covered by the lining membrane of the nose. 
The external surface is concave (fig. 158), and forms part of the inferior meatus. 
Its upper border is thin, irregular, and connected to various bones along the 
outer wall of the nose. It may be divided into three portions; of these the 


anterior articulates with the inferior turbinated crest of the superior maxillary 
: M 


162 , THE SKELETON. 


bone ; the posterior with the inferior turbinated crest of the palate-bone ; the 
middle portion of the superior border presents three well-marked processes, which 
vary much in their size and form. Of these the anterior and smallest is situated 
at the junction of the anterior fourth with the posterior three-fourths of the bone ; 
it is small and pointed, and is called the lachrymal process, for it articulates with 
the anterior inferior angle of the lachrymal bone, and by its margins, with the 
groove on the back of the nasal process of the superior maxillary, and thus assists 
in forming the lachrymal canal. At the junction of the two middle fourths of the 
bone, but encroaching on its posterior fourth, a broad thin plate, the ethmoidal 
process, ascends to join the unciform 
process of the ethmoid: from the 
lower border of this process a thin 
lamina of bone curves downwards 
and outwards, hooking over the ae with by 
lower edge of the orifice of the rl ogee 
antrum, which it narrows below: 
it is called the maxillary process, 
and fixes the bone firmly on to 
the outer wall of the nasal fossa. 
The inferior horder is free, thick 
and cellular in structure, more 
especially in the middle of the 
bone. Both extrenities are more or less narrow and pointed. If the bone is 
held so that its outer concave surface is directed backwards (i.e. towards the 
holder), and its superior border, from 
which the lachrymal and ethmoidal pro- Fira. 158. Right Inferior Turbinated 
cesses project, upwards, the lachrymal moti, Oster purine’ 
process will be directed to the side to 
which the bone belongs.* 
Development.-—By a single centre, 
which makes its appearance about the 
middle of foetal hfe. 
Articulations.—With four bones: one 
of the cranium, the ethmoid, and three 
of the face, the superior maxillary, lachrymal, and palate. 
No muscles are attached to this bone. 


Fia. 157.—Right Inferior Turbinated Bone. 
Internal Surface. 








TRE VOMER. 


The Vomer (vomer, a ploughshare) is a single bone, situated vertically at the 
back part of the nasal fosse, forming part of the septum of the nose. It is thin, 
somewhat like a ploughshare in form; but it varies in different individuals, being 
frequently bent to one or the other side; it presents for examination two surfaces 
and four horders. The lateral surfaces are smooth, marked by small furrows for 
the lodgment of blood-vessels, and by a groove on each side, sometimes a canal, 
the naso-palatine which runs obliquely downwards and forwards to the intermaxil- 
lary suture ; it transmits the naso-palatine nerve. The superior border, the thickest, 
presents a deep groove, bounded on each side by a horizontal projecting ala of 
bone ; the froove receives the rostrum of the sphenoid, whilst the ale are over- 
lapped and retained by lamine (the vaginal processes) which project from the 
under surface of the body of the sphenoid at the base of the pterygoid processes. 
At the front of the groove a fissure is left for the transmission of blood-vessels to 
the substance of the bone. The inferior border, the longest, is broad and uneven 
in front, where it articulates with the two superior maxillary bones; thin and 


* If the lachrymal process is broken off, as is often the case, the side to which the bone 
belongs may be known by recollecting that the maxillary process is nearer the back than 
the front of the bone. 
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sharp behind, where it joins with the palate bones. The upper half of the anterior 
border usually consists of two lamingw of bone, between which is received the per- 
pendicular plate of the ethmoid, the lower half consisting of a single rough edge, 

also occasionally channelled, 


Fia. 159.—Vomer. which is umted to the tri- 
Are, angular cartilage of the nose. 


The posterior border is free, 
concave, and separates the 
nasal fosse behind. It is 
thick and bifid above, thin 
below. 

Development.— The vomer 
at an early period consists of 
two laminm separated by a 
very considerable interval, 
and enclosing between them 

ee, a plate of cartilage which is 
“ech Sup -Masill. noe prolonged forwards to form 
the remainder of the septum. 
Ossification commences in it by a single centre about the eighth week. From this 
nucleus the two laminw are formed. They begin to coalesce at the hinder part, 
but their union is not complete until after puberty. 

Articulations.—-With six bones: two of the cranium, the sphenoid and cthmoid; 
and four of the face, the two superior maxillary and the two palate bones, and with 
the cartilage of the septum. 

The vomer has no muscles attached to it. 








THE InFERIon MAxiInLARY Bone, 


The Inferior Maxillary Bone, the largest and strongest bone of tle face, serves 
for the reception of the lower teeth. It consists of a curved horizontal portion, 
the body, and two perpendicular portions, the ramz, which join the back part of 
the body nearly at right angles. 

The Horizontal portion, or body (fig. 160), is convex in its general outline, and 


Fia. 160.— Inferior Maxillary Bone. Outer Surface. Side View. 


® & me IS? 


Arocesrs ‘ aN ale —S | 
Ser facial 
curved somewhat like a horse-shoe. It presents for examination two surfaces 


and two borders. The external surface is convex from side to side, concave from 
M2 





—Angle 


aia 
“ves yw .pacset + 
Greeve 





164 THE SKELETON. 


above downwards. In the median line is a vertical ridge, the symphysis, which 
extends from the upper to the lower border of the bone, and indicates the point of 
junction of the two pieces of which the bone is composed at an early period of life. 
The lower part of the ridge terminates in a prominent triangular eminence, the 
mental process. On either side of the symphysis, just below the cavities for the 
incisor tecth, is a depression, the incisive fossa, for the attachment of the Levator 
menti (or Levator labii inferioris); and, still more externally, a foramen, the 
mental foramen, for the passage of the mental nerve and artery. This foramen is 
placed just below the root of the second bicuspid tooth. Running outwards from 
the base of the mental process on each side, is a well-marked ridge, the external 
oblique Vine. The ridge is at first nearly horizontal, but afterwards inclines up- 
wards and backwards, and is continuous with the anterior border of the ramus; 
it affords attachinent to the Depressor labii inferioris and Depressor anguli oris ; 
below it the Platysma myoides is attached. 

The internal surface (fiz. 161) is concave from side to side, convex froin above 
downwards. In the middle line is an indistinct linear depression, corresponding 
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to the symphysis externally; on either side of this depression, just below its centre, 
are four promiment tubercles, placed in pairs, two above and two below; they are 
called the genial tubercles, and afford attachment, the upper pair to the Genio- 
hyo-glossi muscles, the lower pair to the Genio-hyoidei muscles. Sometimes the 
tubercles oh each side are blended into one, at others they all unite into an irregular 
eminetice, or again, nothing but an irregularity may be seen on the surface of thie 
bone at this.part. On either side of the genial tubercles is an oval depression, the 
sublingual fossa, for lodging the sublingual gland; and beneath the fossa, a rough 
depression on each side, which gives attachment to the anterior belly of the 
Digastric mifscle. At the back part of the sublingual fossa, the internal oblique 
line (mylo-hyoidean) commences; it is at first faintly marked, but becomes more 
distinct as it passes upwards and outwards, and is especially prominent opposite 
the last two molar teeth; it affords attachment throughout its whole extent to the 
Mylo-hyoid musele: the Superior constrictor of the pharynx with the pterygo- 
maxillary ligament, being attached above its posterior extremity, nearer the alveolar 
margin. The portion of bone hbove this ridge is smooth, and covered by the 
mucous membrane of the mouth; the portion below presents an oblong depression, 
the submaxillary fossa, wider behind than in front, for the lodgment of the sub- 
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maxillary gland. The external oblique line and the internal or mylo-hyoidean line 
divide the body of the bone into a superOE or alveolar, and an inferior or basilar 
portion. 

The superior or alveolar border is wider’ and its margins thicker beliind than 
in front. It is hollowed into numerous cavities, for the reception of the teeth ; 
these cavities are sixteon in number, and vary in depth and size according to the 
teeth which they contain. To its outer side, the Buccinator muscle is attached as 
far forward as the first molar tooth. The inferior border is rounded, longer than 
the superior, and thicker in front than behind ; it presents a shallow groove, just 
where the body joins tlie ramus, over which the facial artery turns. 

The Perpendicular Portions, or Rami, are of a quadrilateral form. Each 
presents for examination two surfaces, four borders, and two processes. The exr- 
ternal surface is flat, marked with ridges, and gives attachment throughout nearly 
the while of its extent to the Masseter muscle. The internal surface presents 
about its centre the oblique aperture of the inferior dental canal, for the passage 
of the inferior dental vessels and nerve. The margin of this opening is irregular ; 
it presents in front a prominent ridge, surmounted by a sharp spine, which gives 
attachment to the internal lateral ligament of the lower jaw ; and at its lower and 
back part a notch leading to a groove, the mylo-hyoidcan, which runs obliquely 
downwards to the back part of the submaxillary fossa ; and lodges the mylo-hyoid 
vessels and nerve: belind the groove is a rough surface, for tho insertion of the 
Tnternal pterygoid muscle. The inferior dental canal runs obliquely downwards 
and forwards in the substance of the ramus, and then horizontally forwards in the 
body; it is here placed under the alveoli, with which it communicates by small 
openings. On arriving at the incisor teeth, it turns back to communicate with the 
mental foramen, giving off two small canals, which run forward, to be lost in the 
cancellous tissue of tle bone beneath the incisor teeth. his canal, im ,the pos- 
terior two-thirds of the bone, is situated nearer the internal surface of the jaw ; 
aud in the anterior third, nearer its external surface. Its walls are composed of 
compact tissue at either extremity, aud of cancellous in the centre. It contains 
the inferior dental vessels and nerve, from which branches are distributed to the 
teeth through small apertures at the bases of the alveoli. The wpper border of the 
ramus is thin, and presents two processes, separated by a deep concavity, the 
siymoid notch. Of these processes, the anterior is the coronoid, the posterior the 
condy loud. 

The Coronoid Process is a thin, flattened, triangular eminence of bone, which 
Varies 10 shape and size in different subjécts, and serves chiefly for the attachment 
of the Temporal muscle. Its erternal surfuce is smooth, and affords attachment 
to the Masseter and Temporal muscles. Its witernul surface gives attachment to 
the Temporal muscle, and presents the commencement of w longitudinal mdge, 
which is continued to the posterior part of the alveolar process. On the outer 
side of this ridge is a deep groove, continued below on the outer side of the alveolar 
process; this ridge and part of the groove afford ayeetmeny) above, to thie 
Temporal; below, to the Buccinator muscle. 

‘he Condyloid Process, shorter but thicker than the aepuniaid consists of two 
portions: the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oblong form, its long uxis being transverse, and set 
obliquely on the neck in such a manner that its outer ond is a little more forward 
and a little higher than its inner. It is convex from before backwerds, and from 
side to side, the articular surface extending further on the posterior than on the 
anterior surface. The neck of the condyle is flattened from before backwards, and 
strengthened by ridges which descend from the fore part and sides of the condylo. 
lis lateral margins are narrow, and present externally a tubercle for the external 
lateral ligament. Its posterior surface is convex; its anterior is hollowed out 
on its inner side by a depression (the pterygoid fossa) for the attachment of the 
External pterygoid. 

The lower border of the ramus is thick, straight, and continuous with the body 
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SipE View oF THE LOWER JAW AT DIFFERENT PERIODS OF LIFE. 
Fria. 162.—At Birth. 





Fie. 163.—At Puberty. 
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Fig. 165.—In Old Age. 
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of the bone. At its junction with the posterior border is the angle of the jaw, 
which is either inverted or everted, and marked by rough oblique ridges on each 
side, for the attachment of the Masseter externally, and the Internal pterygoid 
internally ; the stylo-maxillary ligament is attached to the bone between these 
muscles. The anterior border is thin above, thicker below, and continuous with 
the external oblique line. The posterior border is thick, smooth, rounded, and 
covered by the parotid gland. : 

The Sigmoid Notch, separating the two processes, is a deep semilunar depres- 
sion, crossed by the masseteric artery and nerve. 

Development.—Tle lower jaw is developed principally from membrane, but 
partly from cartilage. The bone is formed at such an early period of life; before, 
indeed, any other bone except the clavicle, that it has been found impossible at 
present to determine its earliest condition. It is generally believed, however, that 
each half is developed by several centres which speedily unite. The greater part 
is formed from the fibrous tissue investing Meckel’s cartilage (page 82), but a small 
portion near the sympliysis is developed from the anterior extremity of the cartilage 
itself; while the condyle aud a part of tho ramus are developed from another mass 
of cartilage. According to Callender a separate ossific plate forms the floor of the 
dental groove. At birth the bone consists of two halves, united by «a fibrous 
symphysis, in which ossification takes place during the first year. 


JHANGES PRODUCED IN THE LOWER JAW BY AGR. 


The changes which the Lower Jaw undergoes after birth, relate—1. To the alterations 
effected in the body of the bone by the first and second dentitions, the loss of the teeth in 
the aged and the subsequent absorption of the alveoli. 2. To the size and situation of the 
dental canal; and, 3. ‘To the angle at which the ramus joins with the body. 

At birth (fig. 162), the bone consists of two lateral halves, united by fibro-cartWaginous 
tissue, in which one or two osseous nuclei are generally found. ‘The body is # mere shell 
of bone, containing the sockets of the two incisor, the canine, and the two temporary 
molar teeth, imperfectly partitioned from one another. The dental canal is of large size, 
and runs near the lower border of the bone, the mental foramen opening beneath the 
socket of the first molar. The angle is obtuse, and the condyloid portion nearly in the 
same horizontal line with the ramus; the neck of the condyle is short and bent backwards. 
The coronoid process is of comparatively large size and situated at right angles with the 
rest of the bone. 

After birth (fig. 163), the two segments of the bone become joined at the symphysis, 
from below upwards, in the first year; but a tracc of separation may be visible in the 
beginning of the second year, near the alveolar iwargin. The body becomes elongated in 
its whole length, but more especially behind the mental foramen, to provide space for the 
three additional teeth developed in this part. The depth of the body becomes greater, 
owing to increased growth of the alveolar part, tv afford room for the fangs of the teeth, 
and by thickening of tte subdental portion which enables the jaw to withstand the power- 
ful action of the masticatory muscles; but the alveolar portion is the deeper of the two, 
and, consequently, the chief part of the body lies above the oblique line. The dental canal, 
after the second dentition, is situated just above the level of the mylo-hyoid ridge; and 
the mental foramen occupies the position usual to it in the adult. The angle becomes less 
obtuse, owing to the separation of the jaws hy the teeth. 

In the adult (fig. 164), the alveolar and basilar portions of the body aré usually of 
equal depth. The mental foramen opens midway between the upper and lower border of 
the bone, and the dental canal runs nearly parallel with the mylo-hyoid line. The ramus 
ig alanost vertical in direction, and joins the body nearly at right angles. 

In old age (fig. 165), the bone becomes greatly reduced in size ; for with the loss of the 
teeth, the alveolar process is absorbed, and the basilar part of the bone alone remains ; 
consequently, the chief part of the bone is below the oblique line. The dental canal, 
with the mental foramen opening from it, is close to the alveolar border. ‘The rami are 
oblique in direction, the angle obtuse, and the neck of the condyle moro or less bent 
backwards. 


Articulation.— With the glenoid foss of the two temporal bones. 

Attachment of Muscles.—To fifteen pairs; to its external surface, commencing 
at the symphysis, and proceeding backwards:*'Levator menti, Depressor labii 
inferioris, Depressor anguli oris, Platysma myoides, Buccinator, Masseter: a portion 
of the Orbicularis oris (Accessorii Orbicularis inferiores) is also attached to this 
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surface. To its internal surface, commencing at the same point: Genio-hyo- 
glossus, Genio-lyoideus, Mylo-hyoideus, Digastric, Superior constrictor, Temporal, 
Internal pterygoid, External pterygoid. 


THE SUTURES. 


The bones of the cranium and face are connected to each other by means of 
Sutures. The sutures are rows of dentated processes of bone projecting from the 
edge of either bone, and locking into one another: the dentations, however, are 
confined to the external table, the edges of the internal table lying merely in ap- 
position. The Cranial Sutures may be divided into three sets: 1. Those at the 
vertex of the skull. 2. Those at the side of the skull. 3. Those at the base. 

The sutures at the vertex of the skull are three: the sagzttal, coronal, and 
lambdoid. 

The Sagittal Suture (interparietal) is formed by the junction of the two parietal 
bones, and extends from the middle of the frontal bone, backwards to the superior 
angle of the occipital. In childhood and occasionally in the adult, when the two 
halves of the frontal bone are not united, it is continued forwards to the root of the 
nose. This suture sometimes presents, near its posterior extremity, the parietal 
foramen on each side; and in front, where it joins the coronal suture, a space 18 
occasionally left, which encloses a large Wormian bone. 

The Coronal Suture (fronto-parietal) extends transversely across tlic vertex ox 
the skull, and connects the frontal with the parietal bones. It commences at tlic 
extremity of the greater wing of the sphenoid on one side, and terminates at the 
same point on the opposite side. The dentations of this suture are more marked 
at the sides than at the summit, and are so constructed that the frontal rests on 
the parietal above, whilst laterally the frontal supports the parietal. 

The Lambdoid Suture (occipito-parictal), so called from its resemblance to the 
Greek letter A, connects the occipital with the parietal bones. It commences on 
ench side at the mastoid portion of the temporal bone, and inclines upwards to the 
end of the sagittal suture. The dentations of this suture are very deep and dis- 
tinct, and are often interrupted by several small Wormian bones. 

The sutures at the side of the skull are also three m number: the spheno-parietal, 
squamo-parietal, and masto-parietal. They are subdivisions of a single suture, 
formed between the lower border of the parietal, and the sphenoid and temporal 
bones, and which extends from the lower end of the coronal suture in front, to the 
lower end of the lambdoid suture behind. . 

The Spheno-parietal is very short; it is formed by the tip of the great wing of 
the sphenoid, which overlaps the anterior inferior angle of the parietal bone. 

The Squamo-parietal, or squamous suture, is arched. It is formed by the 
squamous portion of the temporal bone overlapping the middle division of the 
lower border of the parietal. 

The Masto-parietal is a short suture, deeply dentated, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of the 
temporal. : 

The sutures at the base of the skull are, the dasilar in the centre, and on each 
side, the petro-vcciital, the masto-occipital, the petro-sphenoidal, and the squamo- 
sphenmdal. . 

The Basilar Suture is formed by the junction of the basilar surface of the 
occipital bone with the posterior surface of the body of the sphenoid. At an early 
period of life, a thin plate of cartilage exists between these bones; but in the adult 
they become fused into one. Between tlie outer extremity of the basilar suture 
and the termination of the lambdoid, an irregular suture exists, which is subdivided 
into two portions. The inner portion, formed by the union of the petrous part of 
the temporal with the occipital’ bone, is termed the petro-occipital. The outer 
portion, formed by the junction of the mastoid part of the temporal with the 
occipital, is called the masto-occipital. Between the bones forming the petro- 
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occipital suture, a thin plate of cartilage exists; in the masto-occipital is occa- 
sionally found the opening of the mastoid foramen. Between the outer extremity 
of the basilar suture and the spheno-parietal, an irregular suture may be seen, 
formed by the union of the sphenoid with the temporal bone. The inner and 
smaller portion of this suture is termed the petro-sphenoidal ; it is formed between 
the petrous portion of the temporal and the great wing of the sphenoid ; the outer 
portion, of greater length, and arched, is formed between the squamous portion 
of the temporal and the great wing of the sphenoid: it is called the squamo- 
sphenoidal. 

The cranial bones are connected with those of the face, and the facial bones 
with each other, by numerous sutures, which, though distinctly marked, have 
received no special names. The only remaining suture deserving especial con- 
sideration, is the transverse. This extends across the upper part of the face, and 
is formed by the junction of the frontal with the facial bones: it extends from the 
external angular process of one side, to the same point on the opposite side, and 
connects the frontal with the malar, the sphenoid, the ethmoid, the lac shy ymal, the 
superior maxillary, and the nasal bones on each side. . 

The sutures remain separate for a considerable period after the complete forma- 
tion of the skull. It is probable that they serve the purpose of permitting the 
erowth of the bones at their margins; while their peculiar formation, together 
with the interposition of the sutural ligament between the bones forming them, 
prevents the dispersion of blows or jars received upon the skull. Dr. Humphry 
remarks, ‘ that, as a general rule, the sutures are first obliterated at the parts in 
which the ossification of the skull was last completed, viz. in the neighbourhood 
of the fontanelles ; and the cranial bones seem in this respect to observe a similar 
law to that which regulates the union of the epiphyses to the shafts of the long 
bones.’ The same author remarks that the time of their disappearance is ex- 
tremely variable: tley are sometimes found well-marked in skulls edentulous 
with age, while in others which have only just reached maturity they can hardly 
be traced. 


THE SKULL. 


The Skull, formed by the union of the several cranial and facial bones already 
described, when considered as # whole, is divisible into five regions: u superior 
region or vertex, au inferior region or base, two lateral regions, and an anterior 

region, the face. 


VERTEX OF THE SKULL. 


The Superior Region, or Vertex, presents two surfaces, an external and au 
internal. 

The External Surface is bouuded, in front, by the nasal emincnce and super- 
orbital ridges ; behind, by the occipital protuberance and superior curved lines of 
the occipital bone ; laterally, by an imaginary line extending from the otter end of 
the superior curved line, along the temporal ridge, to the external angular process 
of the frontal. This surface includes the vertical portion of the frontal, the greater 
part of the parietal, and the superior third of the occipital bone; it is smooth, 
convex, of an clongated oval form, crossed transversely by the coronal suture, and 
from before backwards by the sagittal, which terminates behind in the lambdoid. 
I’rom before backwards may be seen the frontal eminences and remains of the suture 
connecting the two lateral halves of the frontal bone; on each side of the sagittal 
suture are the parietal foramen and parietal eminence, and still more posteriorly the 
convex surface of the occipital bone. 

The Internal Surface is concave, presents eminences and depressions for the 
convolutions of the cerebrum, and numerous furrdws for the lodgment of branches 
of the meningeal arteries. Along the middle line of this surface is a longitudinal 
groove, narrow in front, where it terminates in the frontal crest; but broader 
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behind, where it lodges the superior longitudinal sinus, and by its margin affords 
attachment to the falx cerebri. On either side of it are several depressions for 
the Pacchionian bodies, and at its back part, the internal openings of the parietal 
foramina. This surface is crossed, in front, by the coronal suture; from before 
backwards, by the sagittal; behind, by the lambdoid. 


BasE OF THE SKULL. 


The Inferior Region, or Base of the Skull, presents two surfaces—an internal 
or cerebral, and an external or basilar. 

The Internal or Cerebral Surface (fig. 166) presents three fosse@, called the 
anterior, niddle, and posterior fosse of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the etlimoid, the ethmoidal spine and lesser wing of the sphenoid. It is 
the most elevated of the three fosse, convex externally where it corresponds to 
the roof of the orbit, concave in the median line in the situation of the cribri- 
form plate of tle ethmoid. It is traversed by three sutures, the ethmo-frontal, 
cthno-sphenvidal, and fronto-sphenoidal; and lodges the anterior lobe of the 
cerebrum. It presents, in the median line, from before backwards, the commence- 
ment of the groove for the superior longitudinal sinus, and the crest for the at- 
tachment of the falx cerebri; the foramen cecum, an aperture formed by the 
frontal bone and the crista galli of the etlnnoid, which, if pervious, transinits a 
small vein from the nose to the superior longitudinal sinus ; beliind the foramen 
cecum, the crista galli, the posterior margin of which affords attachment to the 
falx cerebri; on either sido of the crista galli, the olfactory groove, which supports 
the bulb of the olfactory nerve, and presents three rows of foramina for its fila- 
ments, and in front a slit-like opening, for the nasal branch of the ophthalmic 
nerve, Qn the outer side of each olfactory groove are the internal openings of the 
anterior and posterior ethmoidal foramina ; the former, situated about the middle 
of the outer margin of the olfnctory groove, transmits the anterior ethmoidal 
artery and the nasal nerve, which runs in a depression along the surfave of the 
ethmoid, to the slit-like opening above mentioned ; whilst the posterior ethmoidal 
foramen opens at the back part of this margin under cover of the projecting lamina 
of the sphenoid, and transmits the posterior ethmoidal artery and vein to the 
posterior ethmoidal cells. Further back in the middle line is the cthmoidal syne, 
bounded behind by an elevated ridge, separating two longitudinal grooves which 
support the olfactory nerves. The anterior fossa presents, laterally, eminences 
and depressions for the convolutions of the brain, and grooves for the lodgment 
of the anterior meningeal arteries. 

The Middle Fossa, somewhat deeper than the proceding, is narrow in the 
middle line, but becomes wider at the side of the skull. It is bounded in front by 
tlie posterior margin of the lesser wing of the sphenoid, the anterior clinoid process, 
and the anterior margin of the optic groove; behind, by the superior border of 
tlie petrols portion of the temporal, and the dorsum ephippii; externally by 
the squamous portion of the temporal, anterior inferior angle of the parietal 
bone, and greater wing of the sphenoid. It is traversed by four sutures, the 
squamo-parietal, spheno-parietal, spheno-temporal, and petro-sphenoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
the optic dommissure, and terminates on each side in the optic foramen, for 
the passage of the optic nerve and ophthalmic artery; behind the optic groove 
is the olivary process, and laterally the anterior clinoid processes, to which 
are attached processes of the tentorium cerebelli. Further back is the sella 
LTurcica, a deep depression, which lodges the pituitary gland, bounded in front 
by a small eminence on either side, the middle clinoid process, and behind by a 
broad square plate of bone, tlfe dorsum ephippit, surmounted at each superior 
angle by a tubercle, the posterior clinoid process; beneath the latter process is a 
groove, for the sixth nerve. On each side of the sella Turcica is the cavernous 
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groove; it is broad, shallow, and curved somewhat like the italic letter f; it 
commences behind the foramen lacerum medium, and terminates on the inner 
side of the anterior clinoid process, and presents along its outer margin a ridge of 


Fig. 166.—Base of the Skul]. Inner or Cerebral Surface. 
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done, the lingula. This groove lodges the caverious sinus, the internal carotid 
crtery, and the nerves of the orbit. The sides of the middle fossa are of consider- 
le depth ; they present eminences and depressions for the middle lobes of the brain, 
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and grooves for the branches of the middle meningeal artery ; the latter commence 
on the outer side of the foramen spinosum, and consist of two large branches, an 
anterior and a posterior ; tle former passing upwards and forwards to the anterior 
inferior angle of the parietal bone, the latter passing upwards and backwards. 
The following foramina may also be seen from before backwards. Most anteriorly 
is the foramen lacerum anterius, or sphenoidal fissure, formed above by the lesser 
wing of the sphenoid; below, by the greater wing ; internally, by the body of the 
sphenoid ; and completed externally by the orbital plate of the frontal bone. It 
transmits the third, fourth, the three branches of the ophthalmic division of the 
fifth, the sixth nerve, some filaments of the sympathetic, the orbital branch of the 
middle meningeal artery, a recurrent branch from the lachrymal artery, and the 
ophthalmic vein. Behind the inner extremity of the sphenoidal fissure is the 
foramen rotundum, for the passage of the second division of the fifth or superior 
maxillary nerve; still more posteriorly is seen a small orifice, the foramen Vesalit, 
an opening situated between the foramen rotundum and ovale, a little internal to 
both : it varies in size in different individuals, and is often absent ; when present, it 
transmits a small vein. It opens below into the pterygoid fossa, just at the outer 
side of the scaphoid depression. Behind and external to the latter opening is the 
foramen ovale, which transmits the third division of the fifth or inferior maxillary 
nerve, the small meningeal artery, and the small petrosal nerve.* On the outer 
side of the foramen ovale is the foramen spinosum, for the passage of the middle 
meningeal artery ; and on the mner side of the foramen ovale, the foramen lacerum 
medium. The lower part of this aperture is filled up with cartilage in the recent 
state. The Vidian nerve pierces this cartilage. On the anterior surface of the 
petrous portion of the temporal bone is seen, from without inwards, the emimence 
caused by the projection of the superior semicircular canal, outside this a depression 
corresponding to the roof of the tympanum, the groove leading to the hiatus Fallopii, 
for the transmission of the petrosal branch of the Vidian nerve and the petrosal 
branch of the middle meningeal artery; beneath it, the smaller groove, for the 
passage of the lesser petrosal nerve ; and, near the apex of the bone, the depression 
for the Gasserian ganglion, and the orifice of the carotid canal, for the passage of 
the internal carotid artery and carotid plexus of nerves. 

The Posterior Fossa, deeply concave, is the largest of the three, and situated 
on a lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of the temporal, and the posterior inferior angle of 
the parietal bone; is crossed by tliree sutures, the petro-occipital, masto-occipitel, 
the masto-parietal ; and lodges the cerebellum, pons Varolii, and medulla oblon- 
gata. It is separated from the middle fossa in the median line by the dorsum 
ephippii, and on each side by the superior border of tha petrous portion of the 
temporal bone. This border serves for the attachment of the tentorium cerebelli, 
is grooved externally for the superior petrosal sinus, and at its inner extremity 
presents a notch, upon which rests the fifth nerve. The circumference of the 
fossa is bounded posteriorly by the grooves for the lateral sinuses. In the centre of 
this foss& is the foramen maynum, bounded on either side by a rough tubercle, 
which gives uttaclment to the odontoid ligaments; and a little above these arc 
seen the internal openings of the anterior condyloid foramina. In front of the 
foramen magnum is the basilar process, grooved for the support of the medulla 
oblongata and pons Varolii, and articulating on each side with the petrous portion 
of the temporal bone, forming the petro-occipital suture, the anterior half of which 
is grooved for the inferior petrosal sinus, the posterior half being encroached upon 
_ by the foramen lacerum posierius, or jugular foramen. This foramen presents 
three compartments ; through the anterior the inferior petrosal sinus passes, through 
the posterior the lateral sinus and some meningeal arteries, and through the middle 
the ninth, tenth, and eleventh pairs of nerves. Above the jugular foramen is the in- 
ternal auditory meatus, for the facial and auditory nerves and auditory artery ; behind 


* See footnote, page 144. 
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and external to this is the slit-like opening leading into the aqueductus vestibuli ; 
whilst between the two latter, and near the superior border of the petrous portion, 
is a small triangular depression which lodges a process of the dura mater and 
occasionally transmits a small vein into the substance of the bone. Behind the 
foramen magnum are the inferior occipital fosse, which lodge the hemispheres 
of the cerebellum, separated from one another by the tnternal occipital crest, 
which serves for the attachment of the falx cerebelli, and lodges the occipital 
sinus. The posterior foss@ are surmounted, above, by the deep transverse 
grooves for the lodgment of the lateral sinuses. These channels, in their passage 
outwards, groove the occipital bone, the posterior inferior angle of the parietal, 
the mastoid portion of the temporal, and the occipital just behind the jugular 
foramen, at the back part of which they terminate. Where this sinus grooves the 
mastoid part of the temporal bone, the orifice of the mastoid foramen may be seen ; 
and just previous to its termination, it has opening into it the posterior condyloid 
foramen, Neither foramen is constant. 

The External Surface of the Base of the Skull (fig. 167) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaws; behind, by the 
superior curved lines of the occipital bone; and laterally by the alveolar arch, the 
lower border of the malar bone, the zygoma, and an imaginary line, extending from 
the zygoma to the mastoid process and extremity of the superior curved line of 
the occiput. It is formed by the palate processes of the superior maxillary and 
palate bones, the vomer, the pterygoid processes, under surfaco of the great wing, 
spinous processes and part of the body of the sphenoid, the under surface of the 
squaious, inastoid, and petrous portions of the temporal, and the under surface of 
the occipital bone. The anterior part of the base of the skull is raised above the 
level of the rest of this surface (when the skull is turned over for the purpose of 
examination), surrounded by the alveolar process, which is thicker behind than in 
front, and excavated by sixteen depressions for lodging the teeth of the upper jaw; 
the cavities varying in depth and size according to the teeth they contain. Tmmce- 
diately behind the incisor teeth is the anterior palatine fossa. At the bottom of 
this fossa may usually be seen four apertures, two placed laterally, the foramina 
of Stenson, which open above, one in the floor of each nostril, and transmit the 
anterior branch of the posterior palatine vessels, and two in the median line in the 
intermaxillary suture, the foramina of Scarpa, one in front of the other, the anterior 
transinitting the left, and the posterior (the larger) the right nasopalatine nerve. 
‘These two latter canals are sometimes wantjng, or they may join to form a single 
one, or one of them may open into one of the lateral canals above referred to. 
The palatine vault is concave, uneven, perforated by numerous foramina, marked 
by depressions for the palatine glands, and crossed by a crucial suture, formed by 
the junction of the four bones of which it is composed. One or two small foramina 
in the alveolar margin behind the incisor teeth, occasionally seen in the adult, 
almost constant in young subjects, are called the incisive foramina; they transmit 
nerves and vessels to the incisor teeth. At each posterior angle of the hard palate 
is the posterior palatine foramen, for the transmission of the posterior palatine 
vessels and descending palatine nerves, and running forwards and inwards from it 
a groove, for the posterior palatine vessels and anterior palatine nerve. Behind the 
posterior palatine foramen is the tuberosity of the palate-bone, perforated by one or 
more accessory posterior palatine canals, and marked by the commencement of a 
ridge, which runs transversely inwards, and serves for the attachment of the ten- 
dinous expansion of the Tensor palati muscle. Projecting backwards from the centre 
of the posterior border of the hard palate is the posterior nasal spine, for the attach- 
ment of the Azygos uvule. Behind and above the hard palate is the posterior aper- 
ture of the nares, divided into two parts by the vomer, bounded above by the body 
of the sphenoid, below by the horizontal plate of the palate-bone, and laterally by 
the pterygoid processes of the sphenoid. Each aperture measures about an inch in 
the vertical, and half an inch in the transverse direction. At the base of the vomer 
may be seen the expanded ale of this bone, receiving between them the rostrum of 
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the sphenoid. Near the lateral margins of the vomer, at the root of the pterygoid 
processes, ure the pterygo-palatine canals. The pterygoid process, which bounds 


I'ig. 167.—Base of the Skull. External Surface. 
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the posterior nares on each side, presents near its base the pterygoid or Vidian 
canal, for the Vidian nerve and artery. Each process consists of two plates, which 
bifurcate at the extremity to receive the tuberosity of the palate-bone, and are 
separated beliind by the pterygoid fossa, which lodges the Internal pterygoid 
muscle. The internal plate is long and narrow, presenting on the outer side of its 
base the scaphoid fossa, for the origin of the Tensor palati muscle, and at its ex- 
tremity the hamular process, around which the tendon of this muscle turns. The 
external pterygoid plate is broad, forms the inner boundary of the zygomatic fossa, 
and affords attachment, by its outer surface, to the External pterygoid muscle. 
Behind the nasal foss@ in the middle line is the basilar surface of the occipital 
bone, presenting in its centre the pharyngeal spine for the attachment of the 
Superior constrictor muscle of the pharynx, with depressions on each side for the 
insertion of the Rectus capitis anticus major and minor. At the base of the ex- 
ternal pterygoid plate is the foramen ovale; behind this, the foramen spinosum, 
and the prominent spinous process of the sphenoid, which gives attachment to the 
internal lateral ligament of tle lower jaw aud the Laxator tympani and Tensor 
palati muscles. External to the spinous process is the glenotd fossa, divided into 
two parts by the CGlaserian fissure (p. 137), tlhe anterior portion concave, smooth, 
bounded in front by the eminentia articularis, and serving for the articulation of 
the condyle of the lower jaw; the posterior portion rough, bounded behind by the 
vaginal process, and serving for the reception of part of the parotid gland. Emerging 
from between the lamin of the vaginal process is the styloid process; and at the 
base of this process is the stylo-mastoid foramen, for the exit of the facial nerve, 
and entrance of the stylo-mastoid artery. External to the stylo-mastoid foramen 
is the auricular fissure for the aurictlar branch of the pneumogastric, bounded 
behind by the mastoid process. Upon the inner side of the mastoid process is a 
deep groove, the diyastric fossa; and a little more internally, the occipital groove, 
for the occipital artery. At the base of the imternal pterygoid plate is a large and 
somewhat triangular aperture, the foramen lacerum medium, bounded in front by 
the great wing of the sphenoid, behind by the apex of the petrous portion of the 
temporal bone ; and internally by the body of the sphenoid and basilar process of 
the occipital bone ; it presents in front the posterior orifice of the Vidian canal, 
behind, the aperture of the carotid canal. The basilar surface of this opening is 
filled up in the recent state by a fibro-cartilaginous substance ; across its upper or 
cerebral aspect pass the internal carotid artery and Vidian nerve. External to this 
aperture, the petro-sphenoidal suture is observed, at the outer termination of which 
is seen the orifice of the canal, for the Eustachian tube, and that for the Tensor 
tympani muscle. Behind this suture is seen the under surface of the petrous 
portion of the temporal bone, presenting, from within outwards, the quadrilateral 
rough surface, part of which affords attachment to the Levator palati and Tensor 
tympani muscles ; external to this surface the orifices of the carotid canal and the 
aqueductus cochles, the former transmitting the internal carotid artery and 
the ascending branches of the superior cervical ganglion of the sympathetic, 
the latter serving for the passage of a small artery and vein to the cochlea. 
Behind the carotid canal is a large aperture, the jugular fossa, formed in front 
by the petrous portion of the temporal, and behind by the occipital ; itis generally 
larger on the right than on the left side, and is divided into three compartments by 
processes of dura mater. The anterior is for the passage of the inferior petrosa 
sinus; the posterior for the lateral sinus and some meningeal branches from the 
occipital and ascending pharyngeal arteries; the central one for the ninth, tenth, 
and eleventh cranial nerves. On the ridge of bone dividing the carotid canal from 
the jugular fossa, is the small foramen for the transmission of Jacobson’s nerve ; 
and on the outer wall of the jugular foramen, near the root of the styloid process, 
is the small aperture for the transmission of Arnold’s nerve. Behind the basilar 
surface of the occipital bone is the foramen magnim, bounded on each side by the 
condyles, rough internally for the attachment of the check ligaments, and presenting 
externally a rough surface, the jugular process, which serves for the attachment of 
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the Rectus lateralis. On either side of each condyle anteriorly is the anterior 
condyloid fossa, perforated by the anterior condyloid foramen, for the passage of 
the hypoglossal nerve and a meningeal artery. Belind each condyle are the 
posterior condyloid fossse, perforated on one or both sides by the posterior condyloid 
foramina, for the transmission of a vein to the lateral sinus. DBehind the foramen 
magnum is the external occipital crest, terminating above at the external occipital 
protuberance, whilst on each side are seen the superior and inferior curved lines ; 
these, as well as the surfaces of bone between them, are rough for the attachment 
of the muscles, which are enumerated on page 127. 


LATERAL REGION OF THE SKULM. 


The Lateral Region of the Skull is of a somewhat triangular form, the base of 
the triangle being formed by a line extending from the external angular process 
of the frontal bone along the temporal ridge backwards to the outer extremity of 
the superior curved line of the occiput: and the sides by two lines, the one drawn 


Via. 168.—Side View of the Skull. 
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downwards and backwards from the external angular process of the frontal bone 
to the angle of the lower jaw, tle other from the angle of the jaw upwards and 
backwards to the extremity of the superior curved line. This region is divisible 
into three portions—temporal, mastoid, and zygomatic. 


Tue Tremporat Fossa. 


The Temporal fossa is bounded above and behind by the temporal ridge, which 
extends from the external angular process of the frontal upwards and backwards 
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across the frontal and parietal bones, curving downwards behind to terminate in 
the posterior root of the zygomatic process. In front, it is bounded by the frontal, 
malar, and great wing of the sphenoid : externally, by the zygomatic arch, formed 
conjointly by the malar and temporal bones; below, it is separated from the 
zygomatic fossa by the pterygoid ridge, seen on the outer surface of the great 
wing of the sphenoid. This fossa is formed by five bones, part of the frontal, 
great wing of the sphenoid, parietal, squamous portion of the temporal, and malar 
bones, and is traversed by six sutures, the transverse facial, spheno-malar, coronal, 
spheno-parietal, squamo-parietal, and squamo-sphenoidal. It is deeply concave in 
front, couvex behind, traversed by grooves which lodge branches of the deep tem- 
poral arteries, and filled by the Temporal muscles. 

The Mastoid Portion of the side of the skull is bounded in front by the anterior 
root of the zygoma; above, by a line which runs from the posterior root of the 
wygoms, to the end of the masto-parietal suture ; behind and below by the masto- 
vccipital suture. It is formed by the mastoid and part of the squamous and petrous 
portions of the temporal bone; its surface is convex and rough for the attachment 
of muscles, and presents, from behind forwards, the mastoid foramen, tle mastoid 
process, the external auditory meatus, surrounded by the auditory process, aud, 
most anteriorly, the glenoid fossa, bounded in front by the eminentia articularis, 
behind by the vaginal process. 


THe GyGomMatic Fossa. 


The Zygomatic fossa is an irregularly shaped cavity, situated below, and on the 
inner side of the zygoma; bounded, m front, by the tubcrosity of the superior 
maxillary boue and the ridge which descends from its malar process ; behind, by 
the posterior border of the pterygoid process and the eminentia articularis ; above, 
by the pterygoid ridge on the outer surface of the great wing of the sphenuid and 
squamous portion of the temporal; below, by the alveolar border of the superior 
maxilla ; internally, by the external pterygoid plate ; and externally, by the zygo- 
matic arch and ramus of the lower jaw. It contains the lower part of the Tem- 
poral, the External and Internal pterygoid muscles, the internal maxillary artery 
and inferior maxillary nerve and their branches. At its upper and inmer part may 
be observed two fissures, the spheno-maxillary and pterygo-maxillary. 

The Spheno-maxillary fissure, horizontal in direction, opens into the outer and 
back part of the orbit. It is formed above by the lower border of the orbital sur- 
face of the great wing of the sphenoid ; belgw, by the external border of the orbital 
surface of the superior maxilla and «a small part of the palate-bone ; externally, by 
a small part of the malar bone; * internally, it joins at right angles with the 
pteryyo-maxillary fissure. This fissure opens a communication from the orbit ito 
three foss#—the temporal, zygomatic, and spheno-maxillary ; it transmits the 
superior maxillary nerve and its orbital branch, the infra-orbital artery, and ascend- 
ing branches from Meckel's ganglion. 

The Pterygo-maxillary fissure is vertical, and descends at right angles from 
the inner extremity of the preceding; it is an elongated interval, formed by 
the divergence of the superior maxillary bone from the pterygoid process of the 
sphenoid. It serves to connect the spheno-maxillary fossa with the zygomatic, and 
transmits branches of the internal maxillary artery. It forms the entrance from 
the zygomatic fossa to 


Tre SPHENO-MAXILLARY Fossa. 


The Spheno-maxillary fossa is a small triangular space situated at the angle of 
junction of the spheno-maxillary and pterygo-maxillary fissures, and placed beneath 
the apex of the orbit. It is formed above by the under surface of the body of 


_ © Occasionally the superior maxillary bone and the sphenoid articulate with each 
‘other at the anterior extremity of this fissure; the malar is then excluded from entering 
into its formation. a 
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the sphenoid and by the orbital plate of the palate-bone ; in front by the superior 
maxillary bone; behind, by the anterior surface of the base of the pterygoid pro- 
cess of the sphenoid; internally, by the vertical plate of the palate. This fossa 
has three fissures terminating in it, the sphenoidal, spheno-maaillary, and pterygo- 
maxillary ; it communicates with three fosse, the orbital, nasal, and zygomatic, 
and with the cavity of the cranium, and has opening into it five foramina. Of 
these there are three on the posterior wall; the foramen rotundum above ; below, 
and internal to this, the Vidian, and still more inferior and internal, the pierygo- 
palatine. On the inner wall is the spheno-palatine foramen by which the spheno- 
maxillary communicates with the nasal fossa, and below is the superior orifice of 
the posterior palatine canal, besides occasionally the orifices of two or three acces- 
sory posterior palatine canals. The fossa contains the superior maxillary nerve 
and Meckel’s ganglion and the termination of the internal maxillary artery. 


ANTERIOR REGION OF THE SKULL. 


The Anterior Region of the Skull, which forms the face, is of an oval form, 
presents an irregular surface, and is excavated for the reception of the two principal 
organs of sense, the eye and the nose. It is bounded above by the nasal eminence 
and margins of the orbit; below, by the prominence of the chin ; on each side by 
the malar bone, and anterior margin of the ramus of the jaw. In the median line 
are seen from above downwards, the nasal eminence, which indicates the situation 
of the frontal sinuses ; and diverging from which are the superciliary ridges which 
support the eyebrows. Beneath the nasal eminence is the arch of the nose, formed 
by the nasal bones, and the nasal processes of the superior maxillary. The nasal 
arch is convex from side to side, concave from above downwards, presenting in the 
media line the internasal suture formed between the nasal bones, laterally the 
naso-maxillary suture formed between the nasal bone and the nasal process of the 
superior maxillary bone, both these sutures terminating above in that part of the 
transverse suture which connects the nasal bones and nasal processes of the superior 
maxillary with the frontal. Below the nose is seen the opening of the anterior 
nares, which is heart-shaped, with the narrow end upwards, and presents laterally 
the thin sharp margins serving for the attachment of the lateral cartilages of the 
nose, and in the middle line below, a prominent process, the anterior nasal spine, 
bounded by two deep notches. Below this is the intermarillary sutwre, and on each 
side of it the incisive fossa. Beneath this fossa is the alveolar process of the upper 
and lower jaw, containing the incisor teeth, and at the lower part of the medien 
line, the symphysis of the chin, the mental eminence, and the incisive fossa of the 
lower jaw. 

On each side, proceeding from above downwards, is the supra-orbital ridge, 
terminating externally in the external angular process at its junction with the 
malar, and internally in the internal angular process; towards the inner third of 
this ridge is the supra-orbital notch or foramen, for the passage of the supra-orbital 
vessels afid nerve, and at its inner side a slight depression for the attachment of 
the pulley of the Superior oblique muscle. Beneath the supra-orbital ridge is the 
opening of the orbit, bounded externally by the orbital ridge of the malar bone; 
below, by the orbital ridge formed by the malar, superior maxillary, and lachrymal 
bones ; internally, by the nasal process of the superior maxillary, and the internal 
angular process of the frontal bone. On the outer side of the orbit is the quadri- 
lateral anterior surface of the malar bone, perforated by one or two small malar 
foramina. Below the inferior margin of the orbit is the infra-orbital foramen, the 
termination of the infra-orbital canal, and beneath this the canine fossa, which gives 
attachment to the Levator anguli oris; bounded below by the alveolar processes, 
containing the teeth of the upper and lower jaw. Beneath the alveolar arch of the 
lower jaw is the menial foramén for the passage of the mental nerve and artery, 
the external oblique line, and at the lower border of the bone, at the point of junc- 
tion of the body with the ramus, a shallow groove for the passage of the facial artery.. 
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THE ORBITS. 


The Orbits (fig. 169) ure two quadrilateral pyramidal cavities, situated at the 
upper and anterior part of the face, their bases being directed forwards and out- 
wards, and their apices backwards and inwards, so that the axes of the two, if con- 
tinued backwards, would meet over the body of the sphenoid bone. Hach orbit is 
formed of seven bones, the frontal, sphenoid, ethmoid, superior maxillary, malar, 
lachrymal, and palate; but three of these, the frontal, ethmoid, and sphenoid, 
enter into the formation of both orbits, so that the two cavities are formed of eleven 


Fic. 169.—Anterior Region of the Skull. 


TMi ee 
', mt (Heo utah Bone 
iliary Ridge 


An a 
Mn Se 
Ve vice, 0 


Nee ne Re 
Catere a T.* 

A pee faa a 

yy B ‘A yet fos ree | 
aon ae HM 
pail 

f o> ma H 
eet EAL 


“yh, 


Sect 





A. 
i 





4 


Nares 


Ant. Nasal Spine 


Lnoisive fossa... 


. 
a 
€ 
Pru 


hones only. Each cavity presents for examination a roof, a floor, an inner and an 
outer wall, four angles, a circumference or base, and an apex. The roof is concave, 
‘livected downwards and forwards, and formed in front by the orbital plate of the 
frontal; behind by the lesser wing of the sphenoid. This surface presents inter- 
nally the depression for the fibro-cartilaginous pulley of the Superior oblique 
muscle; externally, the depression for the lachrymal gland; and posteriorly, the 
suture connecting the frontal and lesser wing of the sphenoid. | 

The floor is nearly flat, and of less extent than the roof; it is formed chiefly 
by the orbital process of the superior maxillary ; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of the palate. This 
Surface presents at its anterior and internal part, just external to the lachrymal 


canal, a depression for the attachment of the Inferior oblique muscle; externally, the 
N 2 


180 ‘ THE SKELETON. 


suture between the malar and superior maxillary bones; near its middle, the infra- 
orbital groove ; and posteriorly, the suture between the maxillary and palate bones. 

The inner wall is flattened, and formed from before backwards by the nasal 
process of the superior maxillary, the lachrymal, os planum of the ethmoid, and a 
small part of the body of the sphenoid. This surface presents the lachrymal 
groove, and crest of the Jachryinal bone, and the sutures connecting the ethmoid 
with tlie lachrymal bone in front, and the sphenoid behind. 

The outer wall is formed in front by the orbital process of the malar bone; 
behind, by the orbital plate of the sphenoid. On it are seen the orifices of one or 
two malar canals, and the suture connecting the sphenoid and malar bones. 

Angles.—The superior external angle is formed by the junction of the upper 
aud outer walls; it presents, from before backwards, the suture connecting the 
frontal with the malar in front, and with the orbital plate of the greater wing of 
the sphenoid behind ; quite posteriorly is the foramen lacerum aterius, or 
sphenoidal fissure, which transmits the third, fourth, the ophthalmic division of 
the fifth and the sixth nerves, some filaments from the cavernous plexus of the 
sympathetic, the orbital branch of the middle meningeal artery, a recurrent branch 
from the lachrymal artery and the ophthalmic vein. The superior internal angle 
is formed by the junction of the upper and inner wall, and presents the suture 
connecting the frontal bone with the lachrymal in front, and with the ethmoid 
behind. This suture is perforated by two foramina, the anterior and posterior 
ethmoidal, the former transmitting the anterior ethmoidal vessels and nasal nerve, 
the latter the posterior ethmoidal artery and vein. The inferior caxternal anyle, 
formed by the junction of the outer wall and floor, present: the spheno-maxillary 
fissure, which transmits the infra-orbital vessels and superior maxillary nerve, the 
ascending branches from the spheno-palatine ganglion, and the orbital branch of 
the superior maxillary nerve. The inferior internal anyle is formed by the wniion 
of the lachrymal and os planum of the ethmoid, with the superior maxillary and 
palate bones. The circumference, or base, of the orbit, quadrilateral in form, is 
bounded above by the supra-orbital arch; below, by the anterior border of the 
orbital plate of the malar, superior maxillary, and lachrymal bones; cxternally, by 
the external angular process of the frontal and the malar bones; internally, by 
the internal angular process of the frontal, and the nasal process of the superior 
maxillary. The circumference is marked by. three sutures, the frouto-maxillary 
internally, the fronto-malar externally, and the malo-maxillary below; it contributes 
to the formation of the lachrymal groove, and presents, above, the supra-orbital 
notch (or foramen), for the passage of the supra-orbital artery, yeins, and nerve. 
The apex, situated at the back of the orbit, corresponds to the optic foramen, a 
short circular canal, which transmits the optic nerve and-ophthalmic artery. It 
will thus be seen that there are nine openings communicating with each orbit, viz. 
the optic foramen, foramen lacerum anterius, spheno-mavxillary fissure, supra-orbital 
foramen, infra-orbital canal, anterior and posterior ethmoidal foramina, malar 
foramina, and lachrymal canal. 


Trae Nasat Fossa. 


The Nasal Fosse are two large irregular cavities, situated on either side of the 
middle line of the face, extending from the base of the cranium to the roof of the 
mouth, and separated from each other by a thin vertical septum. . They commu- 
nicate by two large apertures, the anterior nares, with the front of the face; and 
with the pharynx behind by the two posterior nares. These fosse are much 
narrower above than below, and in the middle than at the anterior or posterior 
openings : their depth, which is considerable, is much greater in the middle than 
at either extremity. Each nasal fossa communicates with four sinuses, the frontal 
above, the sphenoidal behind; and the maxillary and ethmoidal on either side. 
Each fossa also communicates with four cavities: with the orbit by the lachrymal 
‘canal, with the mouth by the anterior palatine canal, with the cranium by the 
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olfactory foramina, and with the spheno-maxillary fossa by the spheno-palatine 
foramen; and they occasionally communicate with each other by an aperture in 
the septum. The bones entering into their formation are fourteen in number : 
tliree of the cranium, the frontal, sphenoid, and ethmoid, and all the bones of the 
face, excepting the malar and lower jaw. Each cavity is bounded by a roof, a 
floor, an. inner and an outer wall. 

The upper wall, or roof (fig. 170), is long, narrow, and concave from before 
backwards ; it is formed in front by the nasal bones and nasal spine of the frontal, 
which are directed downwards and forwards; in the middle, by the cribriform 
lamella of the ethmoid, which is horizontal; and behind, by the under surface 
of the body of the sphenoid, and sphenoidal turbinated bones, which are directed 
downwards and backwards. This surface presents, from before backwards, the 
internal aspect of the nasal bones; on their outer side, the suture formed between 
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the nasal bone and the nasal process of the superior maxillary; on tlfeir inner 
side, the elevated crest which receives the nasal spine of the frontal and the per- 
pendicular plate of the ethmoid, and articulates with its fellow of the opposite 
side ; whilst the surface of the bones is perforated by a few small vascular aper- 
tures, and presents the longitudinal groove for the nasal nerve: further back is 
the transverse suture, connecting the frontal with the nasal in front, and the 
ethmoid behind, the olfactory foramina and nasal slit on the under surface of the 
cribriform plate, and the suture betweeh it and the sphenoid behind: quite pos- 
teriorly are seen the sphenoidal turbinated bones, the orifices of the sphenoidal 
sinuses, and the articulation of the alw of the vomer with the under surface of the 
hody of the sphenoid. | : : 

__The floor is flattened from before backwards, concave from side to side, and 
Wider in the middle than at either extremity. It is formed in front by the palate 
Process of the superior maxillary ; behind, by the palate process of the palate-bone. 
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This surface presents, from before backwards, the anterior nasal spine ; behind this, 
the upper orifices of the anterior palatine canal; internally, the elevated crest 
which articulates with the vomer; and behind, the suture between the palate and 
superior maxillary bones, and the posterior nasal spine. 

The inner wall, or septum (fig. 171), is a thin vertical partition, which sepa- 
rates the nasal fosse from one another; it is occasionally perforated, so that the 
fosse communicate, and it is frequently deflected considerably to one side.* It is 
formed, in front, by the crest of the uasal bones and nasal spine of the froutal; in 
the middle, by the perpendicular lamella of the ethmoid ; behind, by the vomer aud 
rostrum of the sphenoid; below, by the crest of the superior maxillary and palate 
bones. It presents, in frout, a large triangular notch, which receives the tri- 


Vig. 171.—Inner Wall of Nasal Fosse, or Septum of Nose. 
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angular cartilage of the nose; above, the lower orifices of the olfactory canals ; 
aid behind, the guttural edge of the vomer. Its surface is marked by numerous 
vascular and nervous canals and the groove for the naso-palatine nerve, and is 
traversed by sutures connecting the bones of which it is formed. 

The outer wall (fig. 170) is formed, in front, by the nasal process of the 
superiorsnaxillary and lachrymal bones; in the middle, by the ethmoid and inner 
surface of the superior maxillary and inferior turbinated bones; behind, by the 
vertical plate of the palate-bone, and the internal pterygoid plate of the sphenoid. 
This surface presents three irregular longitudinal passages, or meatuses, formed 
between three horizontal plates of bone that spring from it; they are termed 
the superior, middle, and inferior meatuses of the nose. The superior meatus, the 
sinallest of the three, is situated at the upper and back part of each nasal fossa, 
occupying the posterior third of the outer wall. It is situated between the 
superior and middle turbinated bones, and has opening into it two foramina, the 
spheno-palatine at the back of its outer wall, and the posterior ethmoidal cells 
at the front part of the upper wall. The opening of the sphenoidal sinuses is 
usually at the upper and back part of the nasal fosse immediately behind the 
superior turbinated bone. The middle meatus is situated between the middle and 


* See footnote p. 147. 
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inferior turbinated bones, and ogcupies the posterior two-thirds of the outer wall 
of the nasal fossa. It presents two apertures. In front is the orifice of the in- 
fundibulum, by which the middle meatus communicates with the anterior ethmoidal 
cells, and through these with the frontal sinuses. At the centre of the outer wall 
is the orifice of the antrum, which varies somewhat as to its exact position in 
different skulls. The inferior meatus, the largest of the three, is the space between 
the inferior turbinated bone and the floor of the nasal fossa. It extends along the 
entire length of the outer wall of the nose, is broader in front than behind, and 
presents auteriorly the lower orifice of the luchrymal canal. 


Hyoip Bons. 


The Hyoid bone is named from its resemblance to the Gregk Upsilon ; it is 
also called the lingual bone, because it supports the tongue, and gives attachment 
to its numerous muscles. It is a bony arch, shaped like a horse-shoe, and consist- 
ing of five segments, a body, two greater cornua, aid two lesser cornua. It is 
suspended from the tip of the styloid processes of the temporal bones by liga- 
mentous bands, the stylo-hyoul ligaments. 

The Body (basihyal) forms the central part of the bone, and is of a quadrilat- 

eral form: its anterior surfuce 

Fig. 172.—Hyvid Bone. Anterior Surface (fig. 172), convex, directed for- 








| (enlarged). ; wards und upwards, is divided 
Eo) \) } into two parts by a vertical ridge 
F MIDDLE CONSTRICTOR of Phary, which descends along the median 





aYO- CLUSSOS 






line, and is crossed at right 
angles by a horizontal ridge, so 
that this surface is divided into 
four muscular depressions. At 
the point of meeting of these two 
lines is a prominent elevation, 
the tubercle. The portion above 
the horizontal ridge is directed 
oul upwards, and ig sometimes 
Pte described as the superior border. 
4 The anterior surface gives at- 
baa tachment to the Genio-hyoid in 
the greater part of its extent; above, tb the Genio-hyo-glossus; below, to the 
Mylo-hyoid, Stylo-hyoid, and aponeurosis of the Digastric (supra-hyoid aponeu- 
rosis); and between these to part of the Hyo-glossus. The posterior surface is 
smooth, concave, directed backwards and downwards, and separated from the 
epiglottis, by the thyro-hyoid membrane, aud by a quantity of loose areolar tissue. 
The superior border is rounded, and gives attachment to the thyro-hyoid membrane, 
and part of the Genio-hyo-glossi muscles. The inferior border gives attachment, 
in front, to the Sterno-hyoid ; behind, to part of the Thyro-hyoid, and t the Omo- 
hyoid at its junction with the great cornu. The lateral surfaces are small, oval, 
convex facets, covered with cartilage for articulation with the greater cornua. 

The Greater Cornua (thyrohyal) project backwards from the lateral surfaces 
of the body; they are flattened from above downwards, diminish in size from 
before backwards, and terminate posteriorly in a tubercle for the attachment of 
the thyro-hyoid ligament. Their outer surface gives attachment to the Hyo- 
glossus ; their upper border, to the Middle constrictor of the pharynx; their lower 
border, to part of the Thyro-hyoid muscle. 

The Lesser Cornua (ceratohyals) are two small conical-shaped eminences, 
attached by their bases to the angles of junction between the body and greater 
cornua, and giving attachment by their apices to the stylo-hyoid ligaments.* In 
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* These ligaments in many animals are distin¢t bones, and in man are occasionally 
ossified to a certain extent. | . 
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youth, the great cornua are connected to the . body by cartilaginous surfaces, 
and held together by ligaments; in middle life they usually become joined. 
The smaller cornua are connected to the body of the bone by a distinct diar- 
throdial joint, which usually persists throughout life, but occasionally becomes 
anchylosed. 

Development.— By fire centres: one for the body, and one for each cornu. 
Ossification commences in the body and greater cornua towards the end of foetal 
life, those of the cornua first appearing. Ossification at the lesser cornua com- 
mences some months after birth. 

Attachment of Muscles.—Sterno-hyoid, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastricus, Stylo-hyoid, Mylo-hyoid, Genio-hyoid, Genio-hyo-glossus, 
Hyo-glossus, Middle constrictor of the pharynx, and occasionally a few fibres of 
the Lingualis. ¥ also gives attachment to the thyro-hyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and hyo-epiglottic ligaments. 


THE THORAX. 


The Thorax, or chest, is an osseo-cartilaginous cage, intended to contain and 
protect the principal organs of respiration and circulation. It is conical in shape, 
flattened from before backwards, and longer behind than in front. It is constructed 
in all vertebrate animals on the same type, consisting of a sternum in front, a part 
of the vertebral column behind, and the ribs on either side. All these parts are 
not, however, invariably present, and in man the anterior parts of the ribs are re- 
placed by the costal cartilages. In the jiuman thorax the transverse diameter 
exceeds the antero-posterior one, the cavity being spread out laterally, but in the 
lower orders of mammals the converse is the case, the antero-posterior exceeding 
the lateral diameter. The posterior surface of the thorax is formed by the twelve 
dorsal vertebre and the posterior part of the ribs. It is convex from above down- 
wards, and presents on either side of the middle line a deep groove, in consequence 
of the direction forwards and inwards whicl: the ribs take from their angles to their 
vertebral extremities. The anterior surface is flattened, slightly convex, and in- 
clined forwards from above downwards. It is formed by the sternum and costal 
cartilages. The dateral surfaces are convex; they are formed by the ribs, sepa- 
rated from one another by spaces, the intercostal spaces. These are eleven in 
number, and are occupied by the intercrstal muscles. The wpper opening of the 
thorax is reniform in shape, formed by the first dorsal vertebra belbind, the upper 
margin of the sternum in front and the first rib on either side. It slopes down- 
wards and forwards, so that the anterior part of the ring is on a lower level than the 
posterior. It also differs in the two sexes ; the upper margin of the sternum in the 
male is on # level with the lower part of tlhe body of the second dorsal vertebra, 
whereas in the female it is on a level with the lower part of the body of the third. 
The lower opening is formed by the twelfth dorsal vertebra behind, by the twelfth 
rib at the sides, and in front by the cartilages of the tenth, ninth, eighth, and 
seventh ribs, which ascend on either side and form an angle, the szbcostal angle, 
from the centre of which the ensiform cartilage projects. 


THE STERNUM. 


The Sternum (crépvov, the chest) (figs. 173, 174) is a flat, narrow bone, situated 
in the median line of the front of the chest, and consisting, in the adult, of three 
portions. It has been likened to an ancient sword: the upper piece, representing 
the handle, is termed the manubrium; the middle and largest piece, which 
represents the chief part of the blade, is termed the gladwlus ; and the inferior 
piece, which is likened to the point of the sword, is termed the ensiform or xiphoid 
appendix, In its natural position, its inclination is oblique from above, downwards, 
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Fie. 173.—Sternum and Costal Cartilages. 
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and forwards. It is flattened in front, concave behind, broad above, becoming 
narrowed at the point where the first and second pieces are connected ; after which 
it again widens a little, and is pointed at its extremity. Its average length in the 
adult is six inches, being rather longer in the male than in the female. 

The First Piece of the sternum, or manubrium (presternum), is of a somewhat 
triangular form, broad and thick above, narrow below at its junction with the 
middle piece. Its anterior surface, convex from side to side, concave from above 
downwards, is smooth, and affords attachment on each side to the Pectoralis major 
and sternal origin of the Sterno-cleido-mastoid muscle. In well-marked bones the 
ridges limiting the attachment of these muscles are very distinct. Its posterior 
surface, concave and smooth, affords attachment on each side to the Sterno-hyoid 
aud Sterno-thyroid muscles. The superior border, the thickest, presents at its 
centre the interclavicular notch; and on each side an oval articular surfuco, 
directed upwards, backwards, and outwards, for articulation with the sternal end 
of the clavicle. The inferior border presents an oval rough surface, covered in the 
recent state with a thin layer of cartilage, for articulation with the second portion 
of the bone. The lateral borders are marked above by an articular depression 
for the first costal cartilage, and below by a small facet, which, with a similar 
facet on the upper angle of the middle portion of the bone, forms a notch for the 
reception of the costal cartilage of the second rib. These articular surfaces are 
separated by a narrow curved edge, wien slopes from above downwards and 
lnwards. 

The Second Piece of the rent or gladiolus (mesosternum), considerably 
longer, narrower, and thinner than the first piece, is broader below than above. 
Its anterior surface is nearly flat, directed upwards and forwards, and marked by 
three transverse lines which cross the bone opposite the third, fourth, and fifth 
articular depressions. These lines are produced by the union of the four separate 
pieces of which this part of the bone consists at an early period of life. At the 
junction of the third and fourth pieces is occasionally seen an orifice, the sternal 
foramen ; it varies in size and form in different individuals, and pierces the bone 
from before backwards. This surface affords attachment on each side to the ster- 
nal origin of tle Pectoralis major. The posterwr surface, slightly concave, is also 
marked by three transverse lines ; but they are less distinct than those in front: 
this surface affords attachment below, on each side, to the Triangularis sterni 
muscle, aud occasionally presents the posterior opening of the sternal foramen. 
The superior border presents an oval surface for articulation with the manubrium. 
The znferior border is narrow and articulates with the ensiform appendix. Each 
lateral border presents at each superior angle a small facet, which, with a similar 
facet on the manubrium, forms a cavity for the cartilage of the second rib; the 
four succeeding angular depressions receive the cartilages of the third, fourth, fifth, 
and sixth ribs, whilst each inferior angle presents a small facet, which, with a 
corresponding one on the ensiform appendix, forms w notch for the cartilage of the 
seventh rib. These articular depressions are separated by a series of curved inter- 
articular intervals, which diminish in length from above downwards, and correspond 
to the intercostal spaces. Most of the cartilages belonging to the true ribs, as will 
be seen from the foregoing description, articulate with the sternum at the line of 
junction of two of its primitive component segments. This is well seen in many 
of the lower animals, where the separate parts of the bone remain ununited longer 
than in man. In this respect a striking analogy exists between the mode of con- 
nection of the ribs with the vertebral column, and the connection of their cartilages 
with the sternal column. 

The Third Piece of the sternum, the ensiform or xiphoid appendix (meia- 
sternum), is the smallest of the three ; it is thin and elongated in form, cartilaginous 
in structure in youth, but more or less ossified at its upper part in the adult. Its 
anterior surface affords attachment to the costo- xiphoid ligament; its posterior 
surface, to some of the fibres of the Diaphragm and Triangularis sterni muscles ; 
its lateral borders, to the aponeurosis of the abdominal muscles. Above, it is 
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Fie. 175.——Development of the Sternum, by Six Centres. 
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continuous with the lewer 
end of the gladiolus; be- 
low, by its pointed extre- 
mity, it gives attachment 
to the linea alba, and at 
each superior angle pre- 
sents a facet for the lower 
half of the cartilage of the 
seventh rib. This portion 
of the sternum is very 
various in appearaice, 
being sometimes pointed, 
broad and thin, sometimes 
bifid, or perforated by a 
rowid hole, occasionally 
curved, or deflected con- 
siderably to one or the 
other side. 
Structure.—The bone 
is composed of delicate 
cancellated texture, covered 
by a thin layer of compact 
tissue, which is thickest in 
the manubrium, between 
the articular facets for the 
clavicles. 
Development.— The 
sternum, including the 
ensiforn appendix, is de- 
veloped by siz centres: 
one for the first piece or 
mauubrium, four for the 
second piece or gladiolus, 
and one for the ensiform 
appendix. Up to the 
middle of fetal life, the 
sternum is entirely carti- 
laginous, and when ossifi- 
cation takes place, the 
ossific granules are depo- 
sited in the middle of the 
intervals between the ar- 
ticular depressions for the 
costal cartilages, in the 
following order (fig. 175). 
In the first piece, between 
the fifth and sixth months; 
in the second and third, 
between the sixth and 
seventh months; in the 
fourth piece, at the ninth 
month ; in the fifth, within 
the first year, or between 
the first and second years 
after birth; and in the 
ensiform appendix, be- 
tween the second and the 
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seventeenth or eighteenth years, by a single 
centre which makes its appearance at the 
upper part, and proceeds gradually downwards. 
To these may be added the occasional exist- 
ence, as described by Breschet, of two small 
episternal centres, which make their appearance 
one on each side of the interclavicular notch. 
These are regarded by him as the anterior rudi- 
ments of a rib, of which the posterior rudiment 
is the anterior lamina of the transverse process 
of the seventh cervical vertebra. It occasion- 
ally happens that some of the segments are 
formed from more than one centre, the number 
and position of which vary (fig. 177). Thus 
the first piece may have two, three, or even 
six centres. When two are present, they are 
generally situated one above the other, the 
upper one being the larger;* the second piece 
has seldom more than one; the third, fourth, 
and fifth pieces are often formed from two 
centres placed laterally, the irregular union of 
which will serve to explain the occasional occur- 
rence of the sternal foramen (fig. 178), or of 
the vertical fissure which occasionally inter- 
sects this part of the bone. Union of the 
various centres commences from below, and 
proceeds upwards, taking place in the following 
order (fig. 176). The fifth piece is joined to 
the fourth soon after puberty; the fourth to 
the third, between the twentieth and twenty- 
fifth years; the third to the second, between 
the thirty-fifth and fortieth years; the second 
is occasionally joined to the first, especially at 
an advanced age. 

Articulations.—- With the clavicles and 
seven costal cartilages on each side. 

Attachment of Muscles.—-To nine pairs and 
one single muscle : the Pectoralis major, Sterno- 
cleido-mastoid, Sterno-hyoid, Sterno-thyroid, 
Triangulanis sterni, aponeuroses of the Obliquus 
externus, Obliquus internus, and Transversalis 
muscles, Rectus and Diaphragm. 


. THE Riss. 

The Ribs are elastic arches of bone, which 
form the chief part of the thoracic walls. They 
are twelve in number on each side; but this 
number may be increased by the development 
of a cervical or lumbar rib, or may be dimin- 
ished to eleven. The first seven are connected 
behind with the spine, and in front with the 
sternum, through the intervention of the costal 
cartilages ; they are called vertebro-sternal, or 
true ribs. The remaining five ere false ribs; 
of these the first three being connected behind 


Fra. 179.—-A Central Rib of Right 
Side. Inner Surface. 
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with the spine, and in front with the costal cartilages, are usually called the 
vertebro-costal, but would be better named the vertebro-chondral nbs: the last two 
are connected with the vertebre only, being free at their anterior extremities ; 
they are termed vertebral or floating ribs. The ribs vary in their direction, the 
upper ones being placed nearly at right angles with the spine, the lower ones 
obliquely, so that the anterior extremity is lower than the posterior. The extent 
of obliquity reaches its maximum at the ninth rib, and gradually decreases from 
that rib to the twelfth. The ribs are situated one below the other in such a man- 
ner that spaces are left between them, which are called intercostal spaces. Their 
length corresponds to the length of the ribs, their breadth is more considerable 
in front than behind, and between the upper than between the lower ribs. The 
ribs increase in length from the first to the seventh, when they again diminish to 
the twelfth. In breadth they decrease from above downwards ; in the upper ten 
the greatest breadth is at the sternal extremity. 

Common characters of the Ribs (fig. 179).—A rib from the middle of the series 
should be taken in order to study the common characters of the ribs. 

Each rib presents two extremities, a posterior or vertebral, an auterior or 
sternal; and an intervening portion—the body or shaft. The posterior or vertebral 
extremity presents for examination a head, neck, and tuberosity. The head 
(fig. 180) is marked by a kidney-shaped articular surface, divided by a horizontal 


Fig. 180.—Vertebral Extremity of a Rib. Iixternal Surface. 
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ridge into two facets for articulation with the costal cavity formed by the junction 
of the bodies of two contiguous dorsal vertebre ; the upper facet is small, the 
niferior one of large size; the ridge separating them serves for the attachment of 
the interarticular ligament. 

The neck is that flattened portion of the rib which extends outwards from the 
. head ; it is about an inch long, and rests upon the transverse process of the lower 
of the two vertebre with which the head articulates. Its anterior surfuce is flat 
wud smooth, its posterior rough, for the attachment of the middle costo-transverse 
ligament, and perforated by numerous foramina, the direction of which is less 
constant than those found on the inner surface of the shaft. Of its two borders 
the superior presents a rough crest for the attachment of the auterior. costo- 
transverse ligament ; its inferior border is rounded. On the posterior surface of the 
neck, just where it joins the shaft, and nearer the lower than the uppér border, is 
al emimence—the tuberosity, or tubercle ; it consists of an articular and # non- 
articular portion. The articular portion, the more internal and inferior of the 
two, presents a small oval surface for articulation with the extremity of the trans- 
verse process of the lower of the two vertebrw to which the head is connected. 
The non-articular portwn is a rough elevation, which affords attachment to the 
posterior costo-transverse ligament. The tubercle is much more prominent in the. 
upper than in the lower ribs. 7 

The shaft is thin and flat, so as to present two surfaces, an external and an in- 
ternal ; and two borders, a superior and an inferior. The external surface is convex, 
smooth, and marked, at its back part, a little in front of the tuberosity, by a promi- 
uent line, directed obliquely from above downwards and outwards ; this gives attach- 
meut to a tendon of the Sacro-lumbalis muscle, or of one of its accessory portions, 
and is called the angle. At this point, the ribis bent in two directions. If the rib is 
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laid upon its lower border, it will be seen that the anterior portion of the shaft, as 
far as the angle, rests upon this margin, while the vertebral end of the bone, beyond 
the angle, is bent inwards and at the same time tilted upwards. The interval be- 
tween the angle and the tuberosity increases gradually from the second to the tenth 
rib. The portion of bone between these two parts is rounded, rough, and irregular, 
and serves for the attachment of the Longissimus dorsi. The portion of bone between 
the tubercle and sternal extremity is also slightly twisted upon its own axis, the 
external surface looking downwards behind the angle, a little upwards in front 
of it. This surface presents, towards its sternal extremity, an oblique line, the 
anterior angle. The internal surface is concave, smooth, directed a little upwards 
behind the angle; a little downwards in front of it. This surface is marked by a 
ridge which commences at the lower extremity of the head; it is strongly marked 
as far as the inner side of the angle, and gradually becomes lost at the junction of 
the anterior with the middle third of the bone. The interval between it and the 
inferior border is deeply grooved, to lodge the intercostal vessels and nerve. At the 
back part of the bone, this groove belongs to the inferior border, but just in front 
of the angle, where itis deepest and broadest, it corresponds to the internal surface. 
The superior edge of the groove is rounded ; it serves for the attachment of the In- 
ternal intercostal muscle. The inferior edge corresponds to the lower margin of 
the rib, and gives attachment to the External intercostal. Within the groove are 
seen the orifices of numerous small foramina, which traverse the wall of the shaft 
obliquely from before backwards. The superior border, thick and rounded, is 
marked by an external and an internal lip, more distinct behind than in front; 
they serve for the attachment of the External and Internal intércostal muscles. 
The inferior border, thin and sharp, has attached the External intercostal muscle. 
The anterior or sternal extremity is flattened, and presents a porous, oval, concave 
depression, into which the costal cartilage is received. 


PECULIAR Rips. 


The ribs which require especial consideration are five in number, viz. the first, 
second, tenth, eleventh, and twelfth. 

The first rib (fig. 181) is one of the shortest and the most curved of all the ribs ; 
it is broad, flat, and placed horizontally at the upper part of the thorax, its surfaces 
looking upwards and downwards; and its borders inwards and outwards. The 
head is of small size, rounded, and presents only a singular articular facet for 
articulation with the body of the first dorsal vertebra. The neck i is narrow and | 
rounded. The tuberosity, thick and prominent, rests on the outer border. ‘There 
is no angle, but in this situation the rib is slightly bent, with the convexity of the 
bend upwards, so that the head of the bone is directed downwards. The upper 
surface of the shaft is marked by two shallow depressions, separated from one 
another by a ridge, which becomes more prominent towards the internal border, 
where it terminates in a tubercle: this tubercle and ridge serve for the attachment 
of the Scales:us anticus muscle, the groove in front of it transmitting the subclavian 
vein: that behind it, the subclavian artery. Between the groove for the subela- 
vian artery and the tuberosity is a depression for the attachment of the Scalenus 
medius muscle. The under surface is smooth, and destitute of the groove 
observed on the other ribs. The outer border is convex, thick, and rounded, and 
at its posterior part gives attachment to the first serration of the Serratus 
magnus; the inner, concave, thin, and sharp, and marked about its centre by the 
tubercle before mentioned. The anterior extremity is larger and thicker than any 
of the other ribs. | 

The second rib (fig. 182) is much longer than the first, but bears a very con- 
siderable resemblance to it in the direction of its curvature. The non-articular 
portion of the tuberosity is occasidnally only slightly marked. The angle is slight, 
and situated close to the tuberosity, and the shaft is not twisted, so that both ends 
touch any plain surface upon which it may be laid, but there is a similar though 
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slighter bend, with its convexity upwards, to that found in the first rib. The shaft 
is not horizontal, like that of the first rib ; its outer surface, which is convex, look- 
ing upwards and a little outwards. It presents, near the middle, a rough eminence 
for the attachment of the second and third digitations of the Serratus magnus ; 
behind and above which is attached the Scalenus posticus. The inner surface, 
smooth and concave, is directed downwards and a little inwards: it presents a 
short groove towards its posterior part. 


Peculiar Ribs. 
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The tenth rib (fig. 183) has only a single articular facet on its head. 

The eleventh and twelfth ribs (figs. 184 and 185) have each a single articular 
facet on the head, which is of rather large size; they have no neck or tuberosity, 
and are pointed at the. extremity. The eleventh has a slight angle and a shallow 
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groove on the lower border. The twelfth has neither, and is much shorter than 
the eleventh, and the head has a slight inclination downwards. 

Structure.—The ribs consist of cancellous tissue, enclosed in a thin compact 
layer. 

Development.—Each rib, with the exception of the last two, is developed by 
three centres : one for the shaft, one for the head, and one for the tubercle. The 
last. two have ouly ¢wo centres, that for the tubercle being wanting. Ossification 
commences.in the body of the ribs at a very early period, before its appearance in 
the vertebre. The epiphysis of the head, which is of a slightly angular shape, and 
that for the tubercle, of a lenticular form, make their appearance between the six- 
teenth and twentieth years, and are uot united to the rest of the bone until about 
the twenty-fifth year. 

Attachment of Muscles.— To twenty : the Internal and External Intercostals, 
Scalenus anticus, Scalenus medius, Scalenus posticus, Pectoralis minor, Serratus 
magnus, Obliquus externus, Transversalis, Quadratus lumborum, Diaphragm, 
Latissimus dorsi, Serratus posticus superior, Serratus posticus inferior, Sacro- 
lumbalis, Musculus accessorius ad sacro-lumbalem, Longissimus dorsi, Cervicalis 
ascendens, Levatores costarum and Infra-costales. 


THE Costa CARTILAGES. 


The Costal Cartilages (fig. 173, p. 185) are white elastic structures, which serve 
to prolong the ribs forward to the front of the chest, and contribute very materially 
to the elasticity of its walls. The first seven are connected with the steruum, the 
next three with the lower border of the cartilage of the preceding rib. The car- 
tilayes of the last two ribs, which have pointed extremities, float freely in the 
walls of the abdomen. Like the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, then 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between them, from the first to the last. They are broad at their attachment to 
the ribs, and taper towards their sternal extremities, excepting the first two, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary ; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. ach costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and up- 
wards ; that of the first gives attachment to the costo-clavicular ligament and the 
Subclavius muscle ; that of the second, third, fourth, fifth, and sixth, at their sternal 
ends, to the Pectoralis major.* The others are covered by, and give partial attachi- 
ment to, some of the great flat muscles of the abdomen. The posterior surface 
is concave, and directed backwards and downwards, the first giving attachment to 
the Sterno-thyroid, and the six or seven inferior ones affording attachment to the 
Transversalis muscle and the Diaphragm. Of the two borders, the superior is 
concave, the inferior convex ; they afford attachment to the Intercostal muscles, 
the upper border of the sixth giving attachment to the Pectoralis major muscle. 
The contiguous borders of the sixth, seventh, and eighth, and sometimes the ninth 
and tenth, costal cartilages present smooth, oblong surfaces at the points where 
they articulate. Of the two extremities, the outer one is continuous with the 
osseous tissue of the rib to which it belongs. The inner extremity of the first is 
continuous with the sternum; the six succeeding ones have rounded extremities, 
which are received into shallow concavities on the lateral margins of the sternum. 
The inner extremities of the eighth, ninth, and tenth costal cartilages are pointed, 
and are connected with the cartilage above. Those of the eleventh and twelfth 
are free, and pointed. 

The costal cartilages are most elastic in youth, those of the false ribs being 


* The first and seventh also, occasionally, give origin to the same muscle. 
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more so than the true. In old age they become of a deep yellow colour. Under 
certain diseased conditions, they are prone to ossify. Dr. Humphry’s observations 
on this subject have led him to regard the ossification of the costal cartilages as a 
sign of disease rather than of age. ‘The ossification takes place in the first car- 
tilage sooner than in the others; and in men more frequently, and at an earlier 
period of life, than in women.’ 

Attachment of Muscles.—To nine: the Subclavius, Sterno-thyroid, Pectoralis 
mujor, Internal oblique, Transversalis, Rectus, Diaphragm, Triangularis sterni, 
and Internal intercostals. 


OF THE EXTREMITIES. 


Tho extremities, or limbs, are those long, jointed appendages of the body which 
are connected to the trunk by one end, and free in the rest of their extent. They 
are four in number: an upper or thoracic pair, connected with the thorax through 
the intervention of the shoulder, and subservient mainly to prehension; and a 
lower pair, connected with the pelvis, intended for support and locomotion. Both 
pairs of limbs are constructed after one common type, so that they present numerous 
analogies ; while at the same time certain differences are observed in each, depen- 
dent on the peculiar offices they have to perform. 


Or tHe Uprer JixTREMITY. 


The upper extremity consists of the arm, the forearm, and the land. Its con- 
tinuity with the trunk is established by means of the shoulder, which is homologous 
with the Iunominate or haunch bone in the lower limb. 


Ox THE SHOULDER. 


The Shoulder is placed upon the upper part and side of the chest, connecting 


the upper extremity to the trunk; it consists of two bones—the clavicle, and the 
scapula, 


THE CLAVICLE. 


The Claviele (clavis, a key), or collar-bone, forms the anterior portion of the 
shoulder-girdle. It is a long bone, curved somewhat like the italic letter /, and 
placed nearly horizontally at the upper and anterior part of the thorax, imme- 
(iately above the first rib. It articulates by its inner extremity with the upper 
border of the sternum, and, by its outer extremity, with the acromion process of 
the scapula; serving to sustain the upper extremity in the various positions which 
it assumes, whilst, at the same time, it allows of great latitude of motion in the 
arm.* In women the clavicle is almost, if not quite horizontal; but in men it 
inclines downwards to the sternum. It presents a double curvature, wleen looked 
at in front; the convexity being forwards at the sternal end, and the concavity at 
the Scapular end. Its outer third is flattened from above downwards, and extends, 
in the natural position of the bone, from a point opposite tho coracoid process to 
the acromion. Its inner two-thirds are of a cylindrical form, and extend from the 
sternum to a point opposite the coracoid process of the scapula. 

External or Flattened Portion.—The outer third is flattened from above down- 
wards, so as to present two sfirfaces, an upper and a lower; and two borders, 
un anterior and a posterior. The wpper surface is flattened, rough, marked by 


* The clavicle acts especially as a fulcrum to enable the muscles to give lateral motion 
to the arm. It is accordingly absent in those animals whose fore limbs are used only for 
progression, but is present for the most part in those animals whose anterior extremities 
are clawed and used for prehension, though in some of them—as, for instance, in a large 
number of the carnivora—it is merely a rudimentary bone suspended among the muscles 
and not articulating either with the scapula or sternum. 5 
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impressions for the attachment of the Deltoid in front, and the Trapezius behind : 
between these two impressions, externally, a small portion of the bone is sub- 
cutaneous. The under surface is flattened. At its posterior border, where the 
prismatic joins with the flattened portion, is a rough eminence, the conoid tubercle ; 
this, in the natural position of the bone, surmounts the coracoid process of the 
scapula, and gives attachment to the conoid ligament. From this tubercle, an 
oblique line, occasionally a depression, passes forwards and outwards to near the 
outer end of the anterior border; it is called the oblique line, and affords attach- 
ment to the trapezoid ligament. The anterior border is concave, thin, and rough ; 
it limits the attachment of the Deltoid, and occasionally presents, near the centro, 
a tubercle, the deltoid tubercle, which is sometimes distinct in the living subject. 
The posterior border is convex, rough, broader than the anterior, and gives attachi- 
ment to the Trapezius. 

Internal or Cylindrical Portion. -—The cylindrical portion forms the inner two- 
thirds of the bone. It is curved, so as to be convex in front, concave behind, and 
is marked by three borders separating three surfaces. The anterior border is 
continuous with the anterior margin of the flat portion. At its commencement it 
is smooth and corresponds to the interval between the attachment of the Pectoralis 
inajor and Deltoid muscles; at the inner half of the clavicle it forms the lower 
boundary of an elliptical space for the attachment of the clavicular portion of the 
Pectoralis major, and approaclics the posterior border of the bone. The superior 
border is continuous with the posterior margin of the flat portion, and separates the 
anterior from the posterior surface. At its commencement it is smooth and rounded, 
becomes rough towards tle inner third for the attachment of the Sterno-mastoid 
muscle, and terminates at the upper angle of the sternal extremity. The posterior 
or subclavian border separates the posterior from the mferior surface, and extends 
from the conoid tubercle to the rhomboid impression. It forms the posterior 
boundary of the groove for the Subclavius muscle, and gives attachment to the 
fascia which encloses that muscle. The anterior surfuce is included between the 
superior and anterior borders. It is directed forwards and a little upwards at the 
sternal end, outwards and still more upwards at the.acromial extremity, where it 
becomes continuous with the upper surface of the flat portion. Externally, it 
is smooth, convex, nearly subcutaneous, being covered only by the Platysma; but 
corresponding to the inner half of the bone, it is divided by a more or less promi- 
nent line into two parts: a lower portion, elliptical in form, rough, and slightly 
convex, for the attachment of the Pectoralis major; and an upper part, which is 
rough behind, for the attachment of the Sterno-cleido-mastoid. Between the twe 
muscular impressions is a small subcutaneous interval. The posterior or cervical 
surface is smooth, flat, directed vertically, and looks backwards towards the root 
of the neck. It is limited, above, by the superior border; below, by the subclavian 
border ; internally, by the margin of the sternal extremity; externally, it is con- 
tinuous with the posterior border of the flat portion. It is concave from within 
outwards, and is in relation, by its lower part, with the suprascapular vessels. 
This surface, at about the junction of the inner and outer curves, is also in close 
relation with the brachial plexus and subclavian vessels, which may be injured in 
fracture of the bone at this part. It gives attachment, near the sternal extremity, 
to part of the Sterno-hyoid muscle; and presents, at or near the middle, a foramen, 
directed obliquely outwards, which transmits the chief nutrient artery of the bone. 
Sometimes, there are two foramina on the posterior surface, or one on the posterior, 
the other on the inferior surface. The inferior or subclavian surface is bounded, 
in front, by the anterior border; behind, by the subclavian border. It is narrow 
internally, but gradually increases in width externally, and is continuous with the 
under surface of the flat portion. Commencing at the sternal extremity may be 
seen a small facet for articulation with the cartilage of the first rib. This is con- 
tinuous with the articular surface at the sternal end of the bone. External to this 
is a broad rough impression, the rhomboid, rather more than an inch in length, for 
the attachment of the costo-clavicular (rhomboid) ligament. The remaining part 
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of this surface is occupied by a longitudinal groove, the subclavian groove, broad 
and smooth externally ; narrow and more uneven internally ; it gives attacliment 
to the Subclavius muscle, and, by its anterior margin, to the strong aponeurosis 
which encloses it. Not unfrequently this groove is subdivided into two parts, by a 
longitudinal line, which gives attachment to the intermuscular septum of the 
Subclavius muscle. 

The internal or sternal end of the clavicle is triangular in form, directed in- 
wards, and a little downwards and forwards; and presents an articular facet, con- 
cave from before backwards, convex from above downwards, which articulates with 
the sternum through the intervention of an interarticular fibro-cartilage; the 
circumference of the articular surface is rough, for the attacliment of numerous 
ligaments. The posterior border of this surface is prolonged backwards so as to 
increase the size of the articular facet ; the upper border gives attachment to the 
interarticular fibro-cartilage, and the lower border is continuous with the costal 


lia. 186.—Left Claviele. Anterioc Surface. 
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lia. 187.--Left Clavicle. Inferior Surface. 
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facet on the inner end of the inferior or subclavian surface, which articulates with 
the cartilage of the first rib. 

The outer or acromial extremity, directed outwards and forwards, presents a 
small, flattened, oval facet, which looks obliquely downwards, for articulation with 
the xeromion process of the scapula. The direction of this surface serves to explain 
the greater frequency of dislocation upwards rather than downwards, beneath the 
“cromion process. The circumference of the articular facet is rough, especially 
ubove, for the attachment of the acromio-clavicular ligaments. 

Peculiarities of the Bone in the Sexes and in Individuals.—-In the female, the 
clavicle is generally less curved, smoother, and more slender than in the male. It 
18 also somewhat shorter. In those persons who perform considerable manual 
labour, which brings into constant action the muscles connected with this bone, it 
acquires considerable bulk, becomes thicker, more curved, its ridges for muscular 
attachment become prominently marked, and its sternal end of a prismatic form. 
The right clavicle is generally heavier, thicker, end rougher, and often shorter, 
than the left. 


Structure.—The shaft, as well as the extremities, consists of cancellous tissue, 
02 
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invested in a compact layer much thicker in the middle than at either end. The 
clavicle is highly elastic, by reason of its curves. From the experiments of Mr. 
Ward, it has been shown that it possesses sufficient longitudinal elastic force to 
project its own weight nearly two feet on a level surface, when a smart blow is 
struck on it; and sufficient transverse elastic force, opposite the centre of its 
anterior convexity, to throw its own weight about a foot. This extent of elastic 
power must serve to moderate very considerably the effect of concussions received 
upon the point of the shoulder. 

Development.—-By two centres: one for the shaft, and one for the sternal 
extremity. The centre for the shaft appears very early, before any other bone; 
according to Béclard, as early as the thirtieth day. The centre for the sternal end 
makes its appearance about the eighteenth or twentieth year, and unites with the 
rest of the bone about the twenty-fifth year. 

Articulations.— With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles.—To seven: the Sterno-cleido-mastoid, Trapezius, 
Pectoralis major, Deltoid, Subclavius, Sterno-hyoid, and Platysma. 


THe SCAPULA. 


The Scapula (cxaravy, a spade) forms the back part of the shoulder. It is a 
large flat bone, triangular in shape, situated at the posterior aspect and side of 
the thorax, between the first and eighth ribs, its posterior border or base being 
about an inch from, and nearly parallel with, the spinous process of the vertebre. 
It presents for examination two surfaces, three borders, and three angles. 

The anterior surface or venter (fig. 188) presents a broad concavity, the swb- 
scapular fossa. It is marked, in the posterior two-thirds, by several oblique 
ridges, which pass from behind obliquely outwards and upwards, the anterior 
third being smooth. The oblique ridges give attachment to the tendinous inter- 
sections, and the surfaces between them, to the fleshy fibres, of the Subscapularis 
muscle. The anterior third of the fossa, which is smooth, is covered by, but does 
not afford attachment to, the fibres of this muscle. This surface is separated from 
the posterior border by a smooth triangular margin at the superior and inferior 
augies, and in the interval between these by a narrow edge which is often deficient. 
This marginal surface affords attachment throughout its entire extent to the 
Serratus magnus muscle. Tho subscapular fossa presents a transverse depression 
at its upper part, where the bone appears to be bent on itself, forming a consider- 
able angle, called the subscapular angle, thus giving greater strength to the 
body of the bone from its arched form; while the summit of the arch serves to 
support the spine and acromion process. It is in this situation that the fossa is 
deepest; so that the thickest part of the Subscapularis muscle lies in a line per- 
pendicular to the plane of the glenoid cavity, and must consequently operate most 
effectively on the head of the humerus which is contained in that cavity. 

The posterior surface, or dorsum (fig. 189), is arched from above downwards, 
alternately concave aud convex from side to side. It is subdivided unequally into 
two parts by the spine; the portion above the spine is called the supraspinous 
fossa, and that below it the infraspinous fossa. 

The supraspinous fossa, the smaller of the two, is concave, smooth, and 
broader at the vertebral than at the humeral extremity. It affords attachment by 
its inner two-thirds to the Supraspinatus muscle. 

The infraspinous fossa is much larger than the preceding ; towards its vertebral 
margin a shallow concavity is seen at its upper part; its centre presents a promi- 
nent convexity, whilst towards the axillary border is a deep groove which runs 
from the upper towards the lower part. The inner two-thirds of this surface 
afford attachment to the Infraspinatus muscle; the outer third is only covered by 
it, without giving origin to its fibres. This surface is separated from the axillary 
border by an elevated ridge, which runs from the lower part of the glenoid cavity, 
downwards and backwards to the posterior border, about an inch above the inferior 
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angle. The ridge serves for the attachment of a strong aponeurosis, which sepa- 
rates the Infraspinatus from the two Teres muscles. The surface of bone between 
this line and the axillary border is narrrow in the upper two-thirds of its extent, 
nnd traversed near its centre by a groove for the passage of the dorsalis scapule 
vessels ; it affords attachment to the Teres minor. Its lower third presents a 
broader, somewhat triangular surface, which gives origin to the Teres major, and 
over which the Latissimus dorsi glides; sometimes the latter muscle takes origin 


Fig. 188.—Left Scapula. Anterior Surface, or Venter. 





by a few fibres from this part. The broad and narrow portions of bone above 
alluded to are separated by an oblique line, which runs from the axillary border, 
downwards and backwards: to it is attached the aponeurosis separating the two 
Teres muscles from each other. 

The Spine is a prominent plate of bone, which crosses obliquely the inner 
four-fifths of the dorsum of -the scapula at its uppéY part, and separates the supra- 
from the infra-spinons fossa: it commences at the vertebral border by a smooth 
triangular surface, over which the Trapezius glides, separated from the bone by a 
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bursa ; and, gradually becoming more elevated as it passes forwards, terminates in 
the acromion process, which overliangs the shoulder-jomt, The spine is triangular 
and flattened from above downwards, its apex corresponding to the posterior 
border ; its base, which is directed outwards, to the neck of the scapula. It 
presents two surfaces and threo borders. Its superior surface 18 concave, assists 
in forming the supraspinous fossa, and affords attachment to part of the Supra- 


Fig. 189.—Left Scapulu. Posterior Surface, or Dorsum. 
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spinatus muscle. Its inferior surface forms part of the infraspinous fossa, gives 
origin to part of the Infraspinatus muscle, and presents near its centre the orifice 
of a nutrient canal. Of the three borders, the anterior is attached to the dorsum 
of the bone; the posterior, or crest of the spine, is broad, and presents two lips, 
and an intervening rough interval. To the superior lip is attached the Trapezius, 
to the extent shown in the figure. A very rough tubercle is generally seen occupying 
that portion of the spine which receives the insertion of the middle and inferior fibres 
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of this muscle. To the inferior lip, throughout its whole length, is attached the 
Deltoid. The interval between the lips is also partly covered by the fibres of these 
muscles. The external border, the shortest of the three, is slightly concave, its 
edges thick and round, continuous above with the under surface of the acromion 
process; below, with the neck of the scapula. The narrow portion of bone 
external to this border serves to connect the supra- and infra-spiuous fosse. 

The Acromion process, so called from forming the summit of the shoulder (dxpov, 
a summit; duos, the shoulder), is a large and somewhat triangular process, flat- 
tened from behind forwards, directed at first a little outwards, and then curving 
forwards aud upwards, so as to overhang the glenoid cavity. Its wpyper surface, 
directed upwards, backwards, and outwards, is convex, rough, and gives attach- 
ment to some fibres of the Deltoid and the Platsyma, and in the rest of its extent 
it is subcutaneous. Its under surface is smooth aud concave. Its outer border, 
which is thick and irregular, affords attachment to the Deltoid muscle. Its inner 
margin, shorter than the outer, is concave, gives attachment to a portion of the 
Trapezius muscle, and presents about its centre a small oval surface for articula- 
tion with the acromial end of the clavicle. Its apex, which corresponds to the 
point of meeting of these two borders in front, is thin, and has attached to it the 
coraco-acromial lizament. 

Of the three borders or costw of the scapula, the superwr is the shortest aud 
thinnest ; it is concave, ternunating at its inner extremity at the superior angle, 
ut its outer extremity at the coracoid process. At its outer part is a deep semi- 
circular notch, the suprascapular, formed partly by the base of the coracoid 
process. This notch is converted into a foramen by the transverse ligament, and 
serves for the passage of the suprascapular nerve. The adjacent margin of the 
superior border affords attachment to the Omo-hyoid mnsele. The external, or 
axillary, border is the thickest of the three. It commences above at the lower 
margin of the glenoid cavity, and inclines obliquely downwards aud backwards to 
the inferior angle. Immediately below the glenoid cavity, is a rough impression, 
wbout an inch in Jength, which affords attachment to the long head of the Triceps 
muscle; to this succeeds a longitudinal groove, which extends as far as its lower 
third, and affords origin to part of the Subscapularis muscle. The inferior third 
of this border, which is thin and sharp, serves for the attachment of a few fibres 
of the Teres major behind, and of the Subscapularis in front. The internal, or 
verlebral, border, also named the base, is the longest of the three, and extends 
from the superior to the inferior angle of the bone. It is arched, intermediate in 
thickness between the superior and the ‘external borders, and the portion of it 
above the spine is bent considerably outwards, so as to form an obtuse angle with 
the lower part. The vertebral border presents an anterior lip, a posterior lip, and 
an intermediate space. The anterior lip affords attacliment to the Serratus mag- 
hus; the posterior lip, to the Supraspinatus above the spine, the Infraspinatus 
below ; the interval between the two lips, to the Levator anguli scapule above the 
triangular surface at the commencement of the spine ; the Rhomboideus minor, to 
the edge of that surface ; the Rhomboideus major being attached by aneans of u 
fibrous arch, connected above to the lower part of the triangular surface at the 
base of the spine, and below to the lower part of the posterior border. : 

_ Of the three angles the superior, formed by the junction of the superior and 
Internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapule muscle. The inferior 
augle, thick aud rough, is formed by the union of the vertebral and axillary 
borders, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of the 
bone, and forms what is called the head of the scapula. The head presents a shal- 
low, pyriform, articular surface, the glenoid cavity (yAjvy, a socket), whose longest 
diameter is from above downwards, and its direction outwards and forwards. 
It is broader below than above: at its apex is attached the long tendon of 
the Biceps muscle. It is covered with cartilage in the recent state; and its 
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margins, slightly raised, give attachment to a fibro-cartilaginous structure, the 
glenoid ligament, by which its cavity is deepened. The neck of the scapula is the 
slightly depressed surface which surrounds the head ; it is more distinct on the pos- 
terior than on the anterior surface, and below than above. In the latter situation, 
it has, arising from it, a thick prominence, the coracoid process. 

The Coracoid Process, so called from its fancied resemblance to a crow’s beak 
(xdpag, a@ crow), is a thick curved process of bone, which arises by a broad hase 
from the upper part of the neck of the scapula; it is directed at first upwards 
and inwards ; then, becoming smaller, it changes its direction, and passes forwards 
and outwards. The ascending portion, flattened from before backwards, presents 
in front a smooth concave surface, over which passes the Subscapularis muscle. 
The horizontal portion is flattened from above downwards ; its upper surface is 
convex and irregular; its under surface is smooth; its anterior border is rough, 
and gives attachment to the Pectoralis minor; its posterior border is also rough 
for the coraco-acromial ligament, while the apex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and of the Coraco-brachialis. 
At the inner side of the root of the coracoid process is a rough impression for the 
attachment of the conoid ligament; and, running from it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for the 
attachment of the trapezoid ligament. 

Structure.—In the head, processes, and all the thickened parts of the bone, the 
scapula is cellular in structure, of a dense compact tissue in the rest of its extent. 
The centre and upper part of the dorsum, but especially the former, are usually so 
thin as to be semi-transparent; occasionally the bone is found wanting in this 
situation, and the adjacent muscles come into contact. 

Development (fig. r90).—By seven centres: one for the body, two for the cora- 
coid process, two for the acromion,* one for the posterior border, and one for the 
inferior angle. 

Ossification of the body of the scapula commences about the second month of 
foetal life, by the formation of an irregular quadrilateral plate of bone, immediately 
behind the glenoid cavity. This plate extends itself so as to form the chief part of 
the bone, the spine growing up from its posterior surface about the third month. 
At birth, the chief part of the scapula is osseous, only the coracoid and acromion 
processes, the posterior border, and inferior angle, being cartilaginous. About 
the first year after birth, ossification takes place in the middle of the coracoid pro- 
cess; which usually becomes joined with the rest of the bone at the time when 
the other centres make their appearance. Between the fifteonth and seventeenth’ 
years, ossification of the remaining centres takes place in quick succession, and 
m the following order: first, near the base of the acromion and in the root 
of the coracoid process, the latter appearing in the form of a broad scale; 
secondly, in the inferior angle and contiguous part of the posterior border ; thirdly, 
near the extremity of the acromion; fourthly, in the posterior border. The 
acromion process, besides being formed of two separate nuclei, has its base formed 
by an extension into it of the centre of ossification which belongs to the spine, 
the extent of which varies in different cases. The two separate nuclei unite, 
and then join with the extension carried in from the spine. These various epi- 
physes become joined to the bone between the ages of twenty-two and twenty-five 
years. Sometimes failure of union between the acromion process and spine occurs, 
the junction being effected by fibrous tissue, or by an imperfect articulation ; in 
some cases of supposed fracture of the acromion with ligamentous union, it is 
probable that the detached segment was never united to the rest of the bone. 

Articulations.— With the humerus and clavicle. 


* Anatomists are not agreed as to the number of centres of ossification for the coracoid 
and acromion processes. Humphry describes one only for each process; Cruveilhier gives 
one for the coracoid and two for tife acromion; Thane makes two for the coracoid and 
two, Sometimes three, for the acromion; and Béclard states that in some instances the 
coracoid has three centres, additional ones being formed both for the apex and the base 
of the process. 
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Attachment of Muscles—To eighteen: to the anterior surface, the Subscapu- 
laris; posterior surface, Supraspinatus, Infraspinatus ; spine, Trapezius, Deltoid ; 
superior border, Omo-hyoid ; vertebral border, Serratus magnus, Levator anguli 
scapule, Rhomboideus minor and major; axillary border, Triceps, Teres minor, 


Fig. 190.—Plan of the Development of the Scapulu. By Seven Centres. 
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The epiphyses (except one for the Coracoid process) appear from fifteen to seventeen 
yearr, and unite between twenty-two and twenty-five years of age. 


Teres major, glenoid cavity, long head of the Biceps; coracoid process, short head 
of the Biceps, Coraco-brachialis, Pectoralis minor; acromion process, the Platys- 
ma; and to the inferior angle occasionally a few fibres of the Latissimus dorsi. 


THe HouMERUS. 


The Humerus is the longest and largest bone of tho upper extremity; it pre- 
sents for examination a shaft and two extremities. ° 

The Upper Extremity is the largest part of the bone; it presents a rounded 
head, joined to the shaft by a constricted portion, called the neck, and two other 
cminences, the greater and lesser tuberosities (fig. 191). 

The head, nearly hemispherical in form,* is directed upwards, inwards, and a 
little backwards; its surface is smooth, coated with cartilage in the recent state, 
and articulates with the glenoid cavity of the scapula. The circumference of its 
articular surface ig slightly constricted, and is termed the anatomical neck, in 
contradistinction to the constriction which exists below the tuberosities. The latter 


* Though the head is nearly hemispherical in form, its margin, as Professor Humphry 
has shown, is by no means a true circle. Its greatest nteasurement is, from the top of the 
bicipital groove in a direction downwards, inwards, and backwards. Hence it follows that 
the greatest elevation of the arm can be obtained by rolling the articular surface in this 
‘“rection—that is to say, obliquely upwards, outwards, and forwards. 
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Via. 191.---Left Humerus. Anterior View. 
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is called the swryical neck, from its often being the seat of fracture. It should be 
remembered, however, that fracture of the anatomical neck does sometimes, though 
rarely, occur. 

The anatomical neck is obliquely directed, forming an obtuse angle with the 
shaft. It is more distinctly marked in the lower half of its circumference than in 
the upper half, where it presents a narrow groove, separating the head from the 
tuberosities. Its circumference affords attachment to the capsular ligament, and 
iy perforated by numerous vascular foramina. 

The greater tuberosity is situated on the outer side of the head and lesser 
tuberosity. Its upper surface is rounded and marked by three flat facets, separated 
by two slight ridges: the anterior facet gives attachment to the tendon of the 
Supraspinatus ; the middle one to the Infraspinatus; the posterior facet, and the 
shaft of the bone below it, to the Teres minor. The outer surface of the great 
tuberosity 1s convex, rough, and continuous with the outer side of the shaft. 

The lesser tuberosity is more prominent, although smaller, than the greater : 
it is situated in front of the head, and is directed inwards and forwards. Its 
swmmit presents a prominent facet for the insortion of the tendon of the Sub- 
scapularis muscle. The tuberosities aro separated from one another by a deep 
groove, the bicipital groove, so called from its lodging the long tendon of the 
Biceps muscle, with which runs a branch of the anterior circumflex artery. It 
connnences above between the two tuberosities, passes obliquely downwards and 
uw little inwards, and terminates at the junction of the upper with the middle 
third of the bone. It is deep and narrow at the commencement, and becomes 
shallow aud a little broader as it descends. In the recent state it is covered with 
i thin layer of cartilage, lined by a prolongation of the synovial membrane of the 
shoulder-joint, and receives part of the tendons of insertion of the Latissimus dorsi 
and Pectoralis major muscles. , 

The Shaft of the humerus is almost cylindrical in the upper half of its extent, 
prismatic and flattened below, and presents three borders and three surfaces for 
examination. 

The anterior border rus from the front of the great tuberosity above to the 
coronoid depression below, separating the internal from the external surface. Its 
upper part-is very prominent and rough, and forms the outer lip of the bicipital 
groove. It is sometimes called the pectoral ridge, and serves for the attachment 
of the tendon of the Pectoralis major. About its centre it forms the anterior boun- 
dary of the rough deltoid impression ; below, it is smooth and rounded, affording 
wttuchment to the Brachialis anticus. 

The external border runs from the back part of the greater tuberosity to the 
external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, serving for the attachment of 
the external head of the Triceps muscle; its centre is traversed by a broad but 
shallow oblique depression, the musculo-spiral groove; its lower part is marked 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of the Supinator longus above and Extensor 
carpi radialis longior below, a posterior lip for the Triceps, and an interstice for 
the attachment of the external intermuscular septum. 

The internal border extends from the lesser tuberosity to the internal condyle. 
Lis upper third is marked by a prominent ridge, forming the mer lip of the 
bicipital groove, and gives attachment from above downwards to the tendons of 
the Latissimus dorsi, Teres major, and part of the origin of the inner head of the 
Triceps. About its gentre is a rough ridge for the attachment of the Coravo- 
brachialis, and just below this is seen the entrance of the nutrient canal directed 
downwards. Sometimes there is a second canal higher up, which takes a similar 
direction. .The inferior third of this border is raised into a slight ridge, which 
becomes very prominent below; it presents an anterior lip for the attachment of 
the Brachialis anticus, a posterior lip for the internal head of the Triceps, and an 
intermediate space for the internal intermuseular septum. 
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The external surface is directed out- 
wards above, where it is smooth, rounded, 
and covered by the Deltoid muscle; for- 
wards and outwards below, where it is 
slightly concave from above downwards, 
and gives origin to part of the Brachialis 
anticus muscle. About the middle of this 
surface is seen a rough triangular im- 
pression for the insertion of the Deltoid 
muscle; and below it the musculo-spiral 
groove, directed obliquely from behind, 
forwards, and downwards, and transmit- 
ting the musculo-spiral nerve and superior 
profunda artery. 

The internal surface, less extensive 
than the external, is directed inwards 
above, forwards and inwards below; at 
its upper part it is narrow, and forms the 
bicipital groove. The middle part of this 
surface is slightly rough for the attach- 
ment of the Coraco-brachialis ; its lower 
part is smooth, concave, and gives at- 
tachment to the Draehialis anticus 
muscle.* 

The posterior surface (fiz. 192) ap- 
pears somewhat twisted, so that its upper 
part ig directed a little inwards, its lower 
part backwards and a little outwards. 
Nearly the whole of this surface is 
covered by the external and internal 
heads of the Triceps, the former of which 
is attached to its upper and outer part, 


* A small, hook-shaped process of bone, 
varying from ;i, to } of an inch in length, is 
not unfrequently fonnd projecting from the 
inner surface of the shaft of the humergs 
two inches above the internal condyle. It is 
curved downwards, forwards, and inwards, 
and its pointed extremity is connected to the 
internal border, just above thie inner condyle, 
by a ligament or fibrous band; completing 
an arch, through which the median nerve 
and brachial artery pass, when these struc- 
tures deviate from their usual course. Some- 
tines the nerve alone is transmitted through 
it, or the nerve may be accompanied by the 
ulnar-interosseous artery, m cases of high 
division of the brachial. A well-marked 
groove is usually found behind the process, 
in which the nerve and artery are lodged. 
This space is analogous to the supracondyloid 
foramen in many animals, and probably 
serves in them to protect the nerve and 
artery from compression during the contrac- 
tion of the muscles in this region. A detailed 
account of this process is given by Dr. 
Struthers, in his ‘ Anatomical and Physio. 
logical Observations,’ p. 202. An accessory 
portion of the Coraco-brachialiss muscle is 
frequently connected with this process, 
according to Mr. J. Wood, ‘ Journal of Anat. 
and Phy.’ No. 1, Nov, 1866, p. 47. 


Fig. 192.—Left Humerns. Poarteric 
Surface. 
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the latter to its inner and back part, the two being separated by the musculo-spiral 
eroove. 

* ‘The Lower Extremity is flattened from before backwards, and curved slightly 
forwards ; it terminates below in a broad articular surface, which is divided into 
two parts by # slight ridge. Projecting on either side are the external and internal 
condyles. ‘The articular surface extends a little lower than the condyles, and is 
curved slightly forwards, so as to occupy the more anterior part of the bone; its 
createst breadth is in the transverse diameter, and it is obliquely directed, so that 
its inner extremity occupies a lower level than the outer. The outer portion of 
the articular surface presents a smooth rounded eminence, which has received the 
uae of the capitellum, or radial head of the humerus; it articulates with the 
cup-shaped depression on the head of the radius, and is limited to the front and 
lower part of the bone, not extending as far back as the other portion of the 
articular surface. On the inner side of this eminence is a shallow groove, in 
which is received the inner margin of the head of the radius. The inner portion 
of the articular surface, the trochlear, presents a deep depression between two well- 
murked borders. This surface is convex from before backwards, concave from 
side to side, and ovcupies the anterior, lower, and posterior parts of the bone. The 
external border, less prominent than the internal, corresponds to the interval 
between the radius and the ulna. The internal border is thicker, more prominent, 
and consequently of greater length than the external. The grooved portion of the 
articular surface fits accurately within the greater sigmoid cavity of the ulna; it is 
broader and deeper on the posterior than on the anterior aspect of the bone, and 
is inclined obliquely from behind forwards, and from without inwards. Above the 
back part of the trochlear surface is a deep triangular depression, the olecranon 
fossa, in which is received the summit of the olecranon process in extension of tle 
forearm. Above the front part of the trochlear surface is seen a smaller depression, 
the coronotd fossa, which receives the coronoid process of the ulna during flexion 
of the forearm. These fosse are separated from one another by a thin transparent 
lamina of bone, which is sometimes perforated, forming the supratrochlear foramen ; 
their upper margius afford attachment to the anterior and posterior ligaments of 
the elbow-joint, and they are lined, in the recent state, by the synovial membrane 
of this articulation. Above the front part of the radial tuberosity is seeu a slight 
depression, which receives the-anterior border of the head of the radius when the 
forearm is strongly flexed. The external condyle is a small tubercular eminence, 
less prominent than the internal, curved a little forwards, and giving attachment 
to the external lateral ligament of the elbow-joint, and to a teudon common to tlic 
origin, of some of the extensor and supinator muscles. The internal condyle, larger 
ind more prominent than the external, is directed a little backwards: it gives 
attachment to the internal lateral ligament, to the Pronator radii teres, and to a 
tendon common to the origin of some of the flexor muscles of the forearm. Tho 
ulnar nerve runs in a groove at the back of the internal condyle, or between it 
und the olecranon process. These eminences are directly continuous above with 
the external and internal borders. The great prominence of the inner oie renders 
it more liable to fracture. 

Structure.—Tlie extremities consist of cancellous tissue, covered with a thin 
compact layer; the shaft is composed of a cylinder of compact tissue, thicker at 
the centre than at the extremities, and hollowed out by a large medullary canal, 
Which extends along its whole length. 

Development.—-By seven centres (fig. 193): one for the shaft, ono for the head, 
one for the tubergsities, one for the radial head, one for the trochlear portion of 
the articular surface, and one for each condyle. The nucleus for the shaft appears 
hear the centre of the bone in the eighth week, and soon extends towards the 
extremities. At birth the humerus is ossified nearly in its whole length, the ex- 
tremities remaining cartilaginous. At the beginnfng of the second year ossifica- 
tion commences in the head of the bone, and during the third year the centre 
for the tuberosities makes its appearance, usually by a single oxsific point, but 
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sometimes, according to Béclard, by one for each tuberosity, that for the lesser 
being small, and not appearing until after the fourth year. By the fifth year the 
centres for the head and tuberosities have enlarged and become joined, so as to 
form a single large epiphysis. 

The lower end of the humerus is developed in the following manner: At the 
end of the second year ossification commences in the radial portion of the ar- 
ticular surface, and from this point extends inwards, so as to form the chief part of 
the articular end of the bone, the centre for the inner part of the articular surface 
not appearing until about the age of twelve. Ossification commences in the internal 
condyle about the fifth year, and in the external one not until about the thirteenth 


or fourteenth year. About sixteen or 

seventeen years, the outer condyle Fie. 193.—Plan of the Development of the 
and both portions of the articulating Humerus. By Seven Centres, 
surface (having already joined) unite : aw 

with ie shaft ; at saliee years the ee ay " 
inner condyle becomes joined, whilst 5¢ yf and unite 
the upper epiphysis, although the first ae ideal Ad 
formed, is not united until about the 
twentieth year. 

Articulations.—With the glenoid 
cavity of the scapula, and with the 
ulna and radius. 

Attachment of Muscles. — To 
twenty-five : to the greater tuberority, 
the Supraspinatus, Infraspinatus, and 
Teres minor ; to the lesser tuberosity, 
the Subscapularis; to the anterior 
bicipital ridge, the Pectoralis major ; 
to the posterior bicipital ridge and 
groove, the Latissimus dorsi and Teres 
major; to the shaft, the Deltoid, 
Yoraco-brachialis, Brachialis anticus, 







external and internal heads of the . i“ 
Triceps, Subanconeus; to the internal "shaft at 
condyle, the Pronator radii teres, and 14 the 


common tendon of the Flexor carpi 
radialis, Palmaris longus, Flexor digi- 
torum sublimis, and Flexor carpi ul- 
naris; to the external condyloid ridge, 
the Supinator longus, and Extensor 
carpi radialis longior ; to the external condyle, the common tendon of the Extensor 
carpi radialis brevior, Extensor communis digitorum, Extensor minimi digiti, and 
Hixtensor carpi ulnaris and Supinator brevis; to the back of the external condyle, 
the Ancoreus. 

The Forearm is that portion of the upper extremity which is situated between 
the elbow and wrist. It is composed of two bones, the Ulna and the Radius, 
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The Ulna (figs. 194, 195), so called from its forming the elhow (dAévy), is a 
long bone, prismatic in form, placed at the inner side of the forearm, parallel with 
the radius. It is the larger and longer of the two bones. Its upper extremity, of 
great thickness and strength, forms a large part of the articulation of the elbow- 
joint ; it diminishes in size from above downwards, its lower extremity being very 
small, and excluded from the wrist-joint by the interposition of an interarticular 
fibro-cartilage. It is divisible into a shaft, and two extremities. 

The Upper Extremity, the strongest part of the bone, presents for examination 
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Fic. 194.—Bones of the Left Forearm. Anterior Surface. 
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two large curved processes, the Olecranon process and the Coronoid process ; and 
two concave articular cavities, the greater and lesser sigmoid cavities. 

The Olecranon Process (dAévy, elbow; xpdvov, head) is # large, thick, curved 
eminence, situated at the upper and back part of the ulna. It rises somewhat 
higher than the voronoid, and is curved forwards at the summit so as to present 
& prominent tip, its base being contracted where it joins the shaft. This is the 
narrowest part of the upper end of the ulna, and, consequently, the most usual 
seat of fracture. The posterior surface of the olecranon, directed backwards, 
is triangular, smooth, subcutaneous, and covered by a bursa. Its upper surface, 
directed upwards, is of a quadrilateral form, marked behind by a rough impression 
for the attachment of the Triceps muscle; and in front, near the margin, by a 
slight transverse groove for the attachment of part of the posterior ligament of tho 
elbow-joint. Its anterior surface is smooth, concave, covered with cartilage in the 
recent state, and forms the upper and back part of the great sigmoid cavity. The 
lateral borders presont a continuation of the same groove that was seen on thie 
margin of the superior surface ; they serve for the attachment of ligaments, viz., 
the back part of the internal lateral ligament internally, the posterior ligament 
externally. To the inner border is also attached a part of the Flexor carpi ulnaris; 
while to the outer border is attached the Anconeus. 

The Coronoid Process (xopivn, anything hooked like a crow’s beak) ix a rough 
triangular eminence of bone which projects horizoutally forwards from the upper and 
front part of the ulna, forming the lower part of the great sigmoid cavity. Its base 
is continuous with the shaft, aud of considerable strength, so much so that fracture 
of it is an accident of rare occurrence. Its apex is pointed, slightly curved upwards, 
and received into the coronoid depression of the humerus in flexion of the forearm. 
Its upper surface is smooth, concave, and forms the lower part of the great siginoid 
cavity. The under surface is concave, and marked interually by a rough impres- 
sion for the insertion of the Brachialis anticus. At the junction of this surface 
with the shaft is a rough eminence, the tubercle of the ulna, for the attachment of 
the oblique ligament. Its outer surface presents a narrow, oblong, articular de- 
pression, the lesser sigmoid cavity. The inner surface, by its prominent free 
margin, serves for the attachment of part of the internal lateral ligament. At thie 
front part of this surface is a small rounded eminence for the attachment of one 
head of the Flexor digitorum subliinis, behind the eminence, a depression for part 
of the origin of the Flexor profundus digitorum, and, descending from the cimi- 
nence, a ridge, which gives attaclunent to one head of the Pronator radii teres. 
Occasionally, the Flexor longus pollicis arises from the Jower part of the Coronoid 
process by a rounded bundle of muscular fibres. 

The Greater Sigmoid Cavity, so called from its resemblance to the old shape of 
the Greek letter &, is a semilunar depression of large size, formed by the olecranon 
and coronoid processes, and serving for articulation with the trochlear surface of 
the humerus. About the middle of either lateral border of this cavity is a notch, 
which contracts it somewhat, and serves to indicate the junction of the two pro- 
cesses of which it is formed. The cavity is concave from above downwards, and 
divided into two lateral parts by a smooth elevated ridge, which runs from the 
sumunit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the larger ; it 18 slightly concave transversely, the external portiou 
being convex above, slightly concave below. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, placed ov 
the outer side of the coronoid process, and serving for articulation with the head 
of the radius. It is concave from before backwards; and its extremities, which 
are prominent, serve for the attachment of the orbicular ligament. 

The shaft is prismatic in form at its upper part, and curved from behind 
forwards, and from within outwards, so as to be convex behind and externally ; its 
central part is quite straight$ its lower part rounded, smooth, and bent a little 
outwards ; it tapers gradually from above downwards, and presents for examination 
three borders, and three surfaces. 
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The anterior border commences above at the prominent inner angle of the coro- 
noid process, and terminates below in front of the styloid process. It is well marked 
above, smooth and rounded in the middle of its extent, and affords attachment to 
the Flexor profundus digitorum: its lower fourth bounded by an oblique ridge, 
serves for the attachment of the Pronator quadratus. It separates the anterior 
from the internal surface. 

The posterior border commences above at the apex of the triangular surface at 
the back part of the olecranon, and terminates below at the back part of the styloid 
process ; it is well marked in the upper three-fourths, and gives attachment to an 
aponeurosis common to the Flexor carpi ulnaris, the Extensor carpi ulnaris, and 
the Flexor profundus digitorum muscles; its lower fourth is smooth and rounded. 
This border separates the internal from the posterior surface. 

The external or interosseous border commences above by two lines, which con- 
verge one from each extremity of the lesser sigmoid cavity, enclosing between them 
a triangular space for the attachment of part of the Supinator brevis, and terminates 
below at the middle of the head of the ulna. Its two middle fourths are very promi- 
nent, and serve for the attachment of the interosseous membrane ; its ower fourth 
is smooth and rounded. This border separates the anterior from the posterior 
surface. 

The anterior surface, much broader above than below, is concave in the upper 
three-fourths of its extent, and affords attachment to the Flexor profundus digi- 
torum ; its lower fourth, also concave, to the Pronator quadratus. The lower 
fourth is separated from the remaining portion of the bone by a prominent ridge, 
directed obliquely from above downwards and inwards; this ridge marks the 
extent of attachment of the Pronator above. At the junction of the upper with 
the middle third of the bone is the nutricnt canal, directed obliquely upwards and 
inwards. 

The posterior surface, directed backwards-and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow, smooth, 
and rounded below. It presents above an oblique ridge, which runs from the 
posterior extremity of the lesser sigmoid cavity, downwards to the posterior border ; 
the triangular surface above this ridge receives the insertion of the Anconeus 
muscle, whilst the ridge itself affords attachment to the Supinator brevis. The 
surface of bone below this is subdivided by a longitudinal ridge, sometimes called 
the perpendicular line, into two parts: the internal part is smooth, concave, and 
gives origin to (occasionally is merely covered by) the Extensor carpi ulnaris; the 
external portion, wider and rougher, gives attachment from above downwards to 
part of the Supinator brevis, the Extensor ossis metacarpi pollicis, the Extensor 
secundi internodii pollicis, and the Extensor indicis muscles. 

The internal surface is broad and concave above, narrow and convex below. 
It gives attachment by its upper three-fourths to the Flexor profundus digitorum 
muscle; its lower fourth is subcutaneous. 

The Lower Extremity of the ulna is of small size, and excluded from _the arti- 
culation of the wrist-joint. It presents for examination two eminences, the outer 
und larger of which is a rounded articular eminence, termed the head of the ulna; 
the inner, narrower and more projecting, is a non-articular eminence, the styloid 
process. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fibro-cartilage, 
which separates it from the wrist-joint ; the remaining portion, directed outwards, 
18 Narrow, convex, and received into the sigmoid cavity of the radius. The styloid 
process projects from the inner and back part of the bone, and descends a little 
lower than the head, terminating in a rounded summit, which affords attachment 
to the internal lateral ligament of the wrist. The head is separated from the sty- 
loid process by a depression for the attachment of the triangular inter-articular 
fibro-cartilage ; and behind, by a shallow groove for the passage of the tendon of 
the Extensor carpi ulnaris. 

Structure.—Similar to that of the other long bones. 7 ‘ 
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Fig. 195.—Bones of the Left Forearm. Posterior Surface. 
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Development.—By three centres: one forthe shaft, one for the inferior extremity, 
and one for the olecranon (fig. 196). Ossification commences near the middle of 
the shaft about the eighth week, and soon extends through the greater part of the 
bone. At birth the ends are cartilaginous. About the fourth year, a separate 
osseous nucleus appears in the middle of the head, which soon extends into the 
styloid process. About the tenth year, ossific matter appears in the olecranon near 
its extremity, the chief part of this process being formed from an extension of the 
shaft of the bone into it. At about the sixteenth year, the upper epiphysis becomes 
joined, and at about the twentieth year the lower one. 

Articulations.— With the humerus and radius. 

Attachment of Muscles.—To sixteen: to the Olecranon, the Triceps, Anco- 
neus, and one head of the Flexor carpi ulnaris. To the coronoid process: the 
Brachialis anticus, Pronator radii teres, 
Flexor sublimis digitorum, and Flexor 
profundus digitorum, occasionally also 
the Flexor longus pollicis. To the shaft : 
the Flexor profundus digitorum, Pro- 
nator quadratus, Flexor carpi ulnaris, 
Extensor carpi ulnaris, Anconeus, Supi- 
nator brevis, Extensor ossis metacarpi 
pollicis, Extensor secundi internodii pol- 
licis, and xtensor indicis. 


Tic. 196.—Plan of the Development of 
the Ulna. By Three Centres. 
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The Radius (radius, a ray, or spoke 
of a wheel) is situated on the outer side 
of the forearm, lying parallel with the 
ulna, which exceeds it in length and size. 
Its upper end is small, and forms only a 
small part of the elbow-joint; but its 
lower end is large, and forms the chief 
part of the wrist. It is one of the long 
bones, prismatic in form, slightly curved 
longitudinally, and, like other long bones, 
'* has a shaft and two extremities. 

Appears at 4 th yc | Wilt \-Joins Shaf? at 20% y* The Upper Extremity presents a head, 
“feng ws neck, and tuberosity. The head is of a 

eae cylindrical form, depressed on its upper 

surface into a shallow cup, which articulates with the capitellum or radial head 
of the humerus. Around the circumference of the head is a smooth articular 
surface, coated with cartilage in the recent state, broad internally where it rotates 
within the lesser sigmoid cavity of the ulna; narrow in the rest of its circumfer- 
ence, to play in the orbicular ligament. The head is supported on a round, 
smooth, and constricted portion of bone, called the neck, which presents, be - 
hind, a slight ridge, for the attachment of part of the Supinator brevis. Beneath 
the neck, at the inner and front aspect of the bone, is a rough eminence, the 
bicipital tuberosity. Its surface is divided into two parts by a vertical line—a 
posterior rough portion, for the insertion of the tendon of the Biceps muscle ; and 
np anterior smooth portion, on which a bursa is interposed between the tendon and 

ie bone. 

The Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, separated 
by three borders. 

The anterior border extends from the lower part of the tuberosity above, to the 
anterior part of the base of the styloid process below. It separates the anterior 
from the external surface. Its upper third is very prominent; and from its 
oblique direction, downwards and outwards, has received the name of the oblique 
P2 
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line of the radius. It gives attachment, externally, to the Supinator brevis ; 
internally, to the Flexor longus pollicis, and between these to the Flexor digitorum 
sublimis. The middle third of the anterior border is indistinct and rounded. Its 
lower fourth is sharp, prominent, affords attachment to the Pronator quadratus, and 
terminates in a small tubercle, into which is inserted the tendon of the Supinator 
longus. 

The posterior border commences above, at the back part of the neck of the 
radius, and terminates below, at the posterior part of the base of the styloid process; 
it separates the posterior from the external surface. It is indistinct above and below 
but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back part of the 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part divides into two ridges, which descend to the 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surface, and has the interosseous membrane attached 
to it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two-thirds, and gives 
attachment to the Flexor longus pollicis muscle; below, it is broad and flat, and 
gives attachment to the Pronator quadratus. At the junction of the upper and 
middle thirds of this surface is the nutrient foramen, which is directed obliquely 
upwards. 

The posterior surface is rounded, convex, and smooth in the upper third of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightly concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor primi internodii pollicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles, which subsequently run in the 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire extent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre is 
seen a rough ridge, for the insertion of the Pronator radii teres muscle. Its lower 
part is narrow, and covered by the tendons of the Extensor ossis metacarpi pollicis 
and Extensor primi internodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity for articulation with the carpus, 
and one at the inner side of the bone for articulation with the ulna. The carpal 
articular surface is of triangular form, concave, smooth, and divided by a slight 
antero-posterior ridge into two parts. Of these, the external is large, of a tri- 
angular form, and articulates with the scaphoid bone; the inner, smaller and 
quadrilateral, articulates with the semilunar. The articular surface for the ulna 
is called the sigmoid cavity of the radius; it is narrow, concave, smooth, and 
articulates with the head of the ulna. The circumference of this end of the bone 
presents three surfaces, an anterior, external, and posterior. The anterior surface, 
rough agd irregular, affords attachment to the anterior ligament of the wrist- 
joint. The external surface is prolonged obliquely downwards into a strong 
conical projection, the styloid process, which gives attachment by its base to the 
tendon of the Supinator longus, and by its apex to the external lateral ligament 
of the wrist-joint. The outer surface of this process is marked by two grooves, 
which run obliquely downwards and forwards, and are separated from one another 
by an elevated ridge. The anterior one gives passage to the tendon of the 
Extensor ossis metacarpi pollicis, the posterior one to the tendon of the Extensor 
primi internodii pollicis. The posterior surface is convex, affords attachment to 
the posterior ligament of the wrist, and is marked by three grooves. Proceeding 
from without inwards, the first groove is broad, but shallow, and subdivided into 
two by a slightly elevated ridge: the outer of these two transmits the tendon of 
the Extensor carpi radialis longior, the inner the tendon of the Extensor carpi 
radialis brevior. The second, which is near the centre of the bone, is a deep but 
narrow groove, directed obliquely from above, downwards and outwards; it trans- 
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mits the tendon of the Extensor secundi internodii pollicis. The third, lying wiost 
internally, is a broad groove, for the passage of the tendons of the Extensor indicis, 
Extensor communis digitorum, and Extensor minimi digiti ; the tendon of the last- 
named. muscle passing through the groove at the point of articulation of ‘the radius 
with the ulna, and lying in a separate sheath of the annular ligament. 

Structure.—Similar to that of the other long bones. 

Development (fig. 197).—By three centres: one for the shaft, and one for each 

| extremity. That for the shaft makes 
Vig. 197.—Plan of the Development of the #8 appearance near the centre of the 
Radius. By Three Centres. bone, soon after the development of 
the humerus commences. At birth the 
shaft is ossified, but the ends of the 
bone are cartilaginous. About the end 
of the second year, ossification com- 
mences in the lower epiphysis; and 
about the fifth year, in the upper one. 
At the age of seventeen or eighteen the 
upper epiphysis becomes joined to the 
shaft; the lower epiphysis becoming 
united about the twentieth year. 

Articulations.—With four bones: 
the humerus, ulna, scaphoid, and 
semilunar. 

Articulation of Muscles. — To 
nine: to the tuberosity, the Biceps; 
lo the oblique ridge, the Supinator 
brevis, Flexor sublimis digitorum, 
and Flexor longus pollicis; to the 
shaft (its anterior surface), the Flexor 
. longus pollicis and Pronator quad- 
daw: | \. Vettes wick whaseess ratus; (its posterior surface), the 
mae aiid Extensor ossis metacarpi pollicis and 
Extensor primi internodii pollicis ; 
(its outer surface), the Pronator radii 
teres ; and to the styloid process, the 
Supinator longus. 





THE HAND. 


The skeleton of the Hand is subdivided into three segments—the Carpus or 
wrist bones, the Metacarpus or bones of the palm, and the Phalanges or bones of 
the fingers. 


Tue CARPUS. ; 


The bones of the Carpus (xapros, the wrist), eight in number, are arranged in 
two rows. Those of the upper row, enumerated from the radial to the ulnar 
side, are the scaphoid, semilunar, cuneiform, and pisiform ; those of the lower 
Tow, enumerated in the same order, are the trapezium, trapezoid, os magnum, 
and unciform. | 


ComMON CHARACTERS OF THE CARPAL BONES. 


_ Each bone (excepting the pisiform) presents six surfaces. Of these the ante- 
rior or palmar, and the posterior or dorsal, are rough, for ligamentous attachment, 
the dorsal surface being generally the broader of the two. The superior and 
inferior are articular, the superior generally convex, the inferior concave ; and the 


internal and external are also articular when in contact with contiguous bones, 
otherwise rough and tubercular. Their structure in all is similar, consisting 
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of cancellous tissue enclosed in a layer of compact bone. Hach bone is also deve- 
loped from a single centre of ossification. 


Bones OF THE Upper Row. (Figs. 198, 199.) 


The Seaphoid (ocxadyj, a boat, and «ides, like) is the largest bone of the first 
row. It has received its name from its fancied resemblance to a boat, being 
broad at one end, and narrowed like a prow at the opposite. It is situated at 
the upper and outer part of the carpus, its direction being from above downwards, 
outwards, and forwards. The superior surface is convex, smooth, of triangular 
shape, and articulates with the lower end of the radius. The inferior surface, 
directed downwards, outwards, and backwards, is smooth, convex, also triangular, 
and divided by .a slight ridge into two parts, the external of which articulates 
with the trapezium, the inner with the trapezoid. The posterior or dorsal surface 
presents a narrow, rough groove, which runs the entire breadth of the bone, and 
serves for tle attachment of ligaments. The anterior or palmar surface is concave 
above, and elevated at its lower and outer part into a prominent rounded tubercle, 
which projects forwards from the front of the carpus and gives attachment to 
the anterior annular ligament of the wrist. The external surface is rough and 
narrow, and gives attachment to the external lateral ligament of the wrist. The 
internal surface presents two articular facets; of these, the superior or smaller 
one is flattened, of semilunar form, and articulates with the semilunar ; the in- 
ferior or larger is concave, forming, with the semilunar bone, a concavity for the 
head of the os magnum. 

To ascertain to which side the bone belongs ;—hold it with the superior, or 
radial convex articular surface upwards, and the posterior surface—i.e. the narrow 
non-articular grooved surface towards you. The tubercle on the outer surface 
points to the side to which the bone belongs.” 

Articulations.—With five bones: the radius above, trapezium and trapezoid 
below, os magnum and semilunar internally. 

The Semilunar (semi, half; lana, moon) bone may be distinguished by its deep 
concavity and crescentic outline. It is situated in the centre of the upper row of 
the carpus, between the scaphoid and cuneiform. The superior surface, convex, 
smooth, and bounded by four edges, articulates with the radius. The inferior 
surface is deeply concave, and of greater extent from before backwards than trans- 
versely ; it articulates with the head of the os magnum, and by a long narrow 
facet (separated by a ridge from the general surface) with the unciform bone. 
The anterior or palmar and posterior or dorsal surfaces are rough, for the attach- 
ment of ligaments, the former being the broader, and of somewhat rounded form. 
The external surface presents a narrow, flattened, semilunar facet, for articulation 
with the scaphoid. The internal surface is marked by a smooth, quadrilateral 
facet, for articulation with the cuneiform. 

Hold it with the convex articular surface for the radius upwards, and the 
narrowest non-articular surface towards you. The semilunar facet for the scaphoid 
will be on the side to which the bone belongs. 

Articulations.—With five bones: the radius above, os magnum and unciform 
below, scaphoid and cuneiform on either side. 

The Cuneiform (cuneus, a wedge, and forma, likeness) may be distinguished by 
its pyramidal shape (/’Os Pyramidal), and by its having an oval, isolated facet 
for articulation with the pisiform bone. It is situated at the upper and inner side 
of the carpus. The superior surface presents an internal, rough, non-articular 
portion; and an external or articular portion, which is convex, smooth, and 
articulates with the interarticular fibro-cartilage of the wrist. The inferior surface, 


* In these directions each bone is supposed to be placed in its natural position, that 
is, such @ position as it would occupy when the arm is hanging by the side, the forearm 
in @ position of supination, the thumb being directed outwards and the palm of the hand 
looking forwards. es xd , oe 
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Yorwal Surface. 
Fig. 198.—Bones of the Left Hand. Dorsa 
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directed outwards, is concave, sinuously curved, and smooth for articulation with 
the unciform. The posterior or dorsal surface is rough, for the attachment of 
ligaments. The anterior or palmar surface presents, at its inner side, an oval 
facet, for articulation with the pisiform; and is rough externally, for ligamentous 
attachment. The external surface, the base of the pyramid, is marked by a flat, 
quadrilateral, smooth facet, for articulation with the semilunar. The «ternal 
surface, the summit of the pyramid, is pointed and roughened, for the attachment 
of the internal lateral ligament of the wrist. 

Hold the bone with the surface supporting the pisiform facet away from 
you, and the concavo-convex surface for the unciform downwards. The base of 
the wedge (i.e. the broad end of the bone) will be on the side to which it 
belongs. 

Articulations.— With three bones: the semilunar externally, the pisiform in 
front, the unciform below ; and with the triangular interarticular fibro-cartilage 
which separates it from the lower end of the ulna. 

The Pisiform (pisum, @ yea; forma, likeness) may be known by its small size, 
and by its presenting a single articular facet. It is situated at the anterior and 
inner side of the carpus, is nearly circular in form, and presents on its posterior 
surface a smooth oval facet, for articulation with the cuneiform. This facet 
approaches the superior, but not the inferior, border of the bone. The anterior 
or palmar surface is rounded and rough, and gives attachment to the anterior 
annular ligament. The outer and inner surfaces are also rough, the former being 
convex, the latter usually concave. 

Hold the bone with the posterior surface, that which presents the articular facet 
towards you, in such a manner that the facetted portion of the surface is upper- 
most. The outer, convex surface will point to the side to which it belongs. 

Articulations.— With one bone, the cuneiform. 

Attachment of Muscles.—To two: the Flexor carpi ulnaris, and Abductor 
minimi digiti ; and to the anterior annular ligament. 


Bones OF THE LOWER Row. (Figs. 198, 199.) 


The Trapezium (rparefa, a table) is of very irregular form. It may be distin- 
guished by a deep groove, for the tendon of the Flexor carpi radialis muscle. 
It is situated at the external and inferior part of the carpus, between the scaphoid 
and first metacurpal bone. The superior surface, concave and smooth, is directed 
upwards and inwards, and articulates with the scaphoid. The w/ferior surface, 
directed downwards and outwards, is oval, concave from side to side, convex from 
before backwards, so as to form a saddle-shaped surface, for articulation with the 
base of the first metacarpal bone. The anterior or palmar surface is narrow ang 
rough. At its upper part is a deep groove, running from above obliquely down- 
wards and inwards; it transmits the tendon of the Flexor carpi radialis, and is 
bounded externally by a prominent ridge, the oblique ridge of the trapezium. 
This surface gives attachment to the Abductor pollicis, Flexor ossis metacarpl 
pollicis, and Flexor brevis pollicis muscles, and the anterior annular ligament. 
The posterior or dorsal surface is rough, and the external surface also broad 
and rough, for the attachment of ligaments. The internal surface presents two ar- 
ticular facets: the upper one, large and concave, articulates with the trapezoid ; 
the lower one, narrow and flattened, with the base of the second metacarpal 
bone. 

Hold the bone with the saddle-shaped surface downwards and the grooved 
surface away from you. The prominent, rough, non-articular surface points to 
the side to which the bone belongs. 

Articulations.— With four bones: the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below. 

Attachment of Muscles.—Abductor pollicis, Flexor ossis metacarpi pollicis, and 
part of the Flexor brevis pollicis. 
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Fig. 199.—Bones of the Left Hand. Palmar Surface. 
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The Trapezoid is the smallest bone in the second row. It may be known by 
its wedge-shaped form, the broad end of the wedge forming the dorsal, the narrow 
end the palmar surface; and by its having four articular surfaces touching each 
other, and separated by sharp edges. The superior surface, quadrilateral in form, 
smooth and slightly concave, articulates with the scaphoid. The inferior surface 
articulates with the upper end of the second metacarpal bone ; it is convex from 
side to side, concave from before backwards, and subdivided, by an elevated ridge, 
into two unequal lateral facets. The posterior or dorsal and anterior or palmar 
surfaces are rough, for the attachment of ligaments, the former being the larger 
of the two. The external surface, convex and smooth, articulates with the 
trapezium. The internal surface is concave and smooth in front, for articulation 
with the os magnum ; rough behind, for the attachment of an interosseous liga- 
ment. 

Hold the bone with the larger non-articular surface towards you and the 
smooth, quadrilateral articular surface upwards. The convex articular surface will 
point to the side to which the bone belongs.* 

Articulations.— With four bones: the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 

Attachment of Musocles.—Part of the Flexor brevis pollicis. , 

The Os Magnum is the largest bone of the carpus, and occupies the centre of 
the wrist. It presents above a rounded portion or head, which is received into the 
concavity formed by the scaphoid and semilunar bones; aconstricted portion or neck ; 
and, below, the body. The superior surface is rounded, smooth, and articulates 
with the semilunar. The inferior surface is divided by two ridges into three facets, 
for articulation with the second, third, and fourth metacarpal bones, that for the 
third (the middle facet) being the largest of the three. The posterior or dorsal surface 
is broad and rough; the anterior or palmar, narrow, rounded, and also rough, for 
the attachment of ligaments. The external surface articulates with the trapezoid by 
a small facet at its anterior inferior angle, behind which is a rough depression for 
the attachment of an interosseous ligament. Above this is a deep and rough 
groove, which forms part of the neck, and serves for the attachment of ligaments 
bounded superiorly by a smooth convex surface, for articulation with the scaphoid. 
The internal surface articulates with the unciform by a smooth, concave, oblong 
facet, which occupies its posterior and superior parts; and is rough in front, for 
the attachment of an interosseous ligament. 

Hold the bone with the broader, non-articular surface towards you and the 
head upwards. The small articular facet at the anterior inferior angle of the ex- 
ternal surface will point to the side to which the bone belongs. 

Articulations.—-With seven bones: the scaphoid and semilunar above; the 
second, third, and fourth metacarpal below; the trapezoid on the radial side; and 
the unciform on the ulnar side. 

Attachment of Muscles.—-Part of the Flexor brevis pollicis. : 

The Uneiform (uncus, a hook; forma, likeness) may be readily distinguished 
by its wedge-shaped form, and the hook-like process that projects from its palmar 
surface. It is situated at the inner and lower angle of the carpus, with its base 
downwards, resting on the two inner metacarpal bones, and its apex directed 
upwards and outwards. The superior surface, the apex of the wedge, is narrow, 
convex, smooth, and articulates with the semilunar. The inferior surface articu- 
lates with the fourth and fifth metacarpal bones, the concave surface for each 
being separated by a ridge, which runs from before backwards. The posterior or 
dorsal surface is triangular and rough, for ligamentous attachment. The anterior 
or palmar surface presents, at its lower and inner side, a curved hook-like proces# 
of bone, the unciform process, directed from the palmar surface forwards and out- 


* Occasionally in a badly marked bone there is some difficulty in ascertaining to which 
‘side the bone belongs; the following method will sometimes be found useful. Hold the 
bone with its broader, non-articular surface upwards, go that its sloping border is directed 
towards you. The border will ‘slope to the side to which the bone belongs. 
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wards. It gives attachment, by its apex, to the annular ligament; by its inner surface 
to the Flexor brevis minimi digiti, and the Flexor ossis metacarpi minimi digiti ; 
and is grooved on its outer side, for the passage of the Flexor tendons into the 
palm of the hand. This is one of the four eminences on the front of the carpus, 
to which the anterior annular ligament is attached ; the others being the pisiform 
internally, the oblique ridge of the trapezium and the tuberosity of the scaphoid 
externally. The imternal surface articulates with the cuneiform by an oblong 
facet, cut obliquely from above, downwards and inwards. The external surface 
articulates with the os magnum by its upper and posterior part, the remaining 
portion being rough, for the attachment of ligaments. 

Hold the bone with the hooked process away from you, and the articular surface, 
divided into two parts for the metacarpal bones, downwards. The concavity of the 
process will be on the side to which the bone belongs. 

Articulations.— With five bones: the semilunar above, the fourth and fifth 
metacarpal below, the cuneiform internally, the os magnum externally. 

Attachment of Muscles.—To two: the Flexor brevis minimi digiti, and Flexor 
ossis metacarpi minimi digiti; and to the anterior annular ligament. 


THe METACARPUS. 


The Metacarpal bones are five in number: they are long cylindrical bones 
presenting for examination w shaft and two extremities. 


CoMMON CHARACTERS OF THE METACARPAL BONES. 


The shaft is prismoid in form, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It presents three surfaces : 
two lateral, and one posterior. The lateral surfaces are concave, for the attach- 
ment of the Interossei muscles, and separated from one another by a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
und covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half it is divided by a ridge into two narrow lateral depressions, for the 
attachment of the Dorsal interossei muscles.* This ridge bifurcates a little above 
the ceutre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremity, or base, is of a cuboidal form, and broader behind than 
in front: it articulates above with the carpus, and on each side with the adjoining 
inetacarpal bones ; its dorsal and palmar surfaces are rough, for the attachment of 
tendons and ligaments. 

__ The digital extremity, or head, presents an oblong surface, flattened at each 
side, for articulation with the first phalanx; it is broader, and extends farther 
forwards in front than behind, and is longer in the antero-posterior than in the 
transverse diameter. On either side of the head is a deep depression, behind which 
is the tubercle, for the attachment of the lateral ligament of the raetacarpo- 
phalangeal joint. The posterior surfuce, broad and flat, supports the Extensor 
tendons; the anterior surface presents a median groove, bounded on each side by 
a tubercle, for the passage of the Flexor tendons. 


PROCULIAR CHARACTERS OF THE METACARPAL BONES. 


The metacarpal bone of the thumb is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does 
not present the bifurcated ridge which is found on the other metacarpal bones; it 
18 concave from before backwards, on its palmar surface. The carpal extremity, 


dices ¢ ee the metacarpal bones of the hand may be at once differentiated from 
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or dase, presents a concavo-convex surface, for articulation with the trapezium, 
and has no lateral facets. The digital extremity is less convex than that of the 
other metacarpal bones, broader from side to side than from before backwards, and 
terminates anteriorly in a small articular eminence on each side, over which play 
two sesamoid bones. 

The side to which this bone belongs may be known by ehearvine the little 
prominence which is marked on the outer or radial side of its posterior surface just 
above the base, for the tendon of the Extensor ossis metacarpi pollicis. If the 
bone is held with the palmar surface upwards and the base towards the student, 
the prominence will point to the side to which the bone belongs. Another means 
by which the side to which the bone belongs may be ascertained is by holding it 
in the position it occupies in the hand, with the carpal extremity upwards and the 
dorsal surface backwards; the narrower, radial border will point to the side to 
which it belongs. 

The metacarpal bone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards. The 
dorsal and palmar surfaces of this extremity are rough, for the attachment of 
tendons and ligaments. It presents four articular facets; the first at the end of 
the bone, is concave from side to side, convex from before backwards, and articu- 
lates with the trapezoid ; the second, on the radial side, is a flat quadrilateral facet, 
for the trapezium. The third and fourth are on the ulnar side of the exfremity, 
and are separated by a ridge: the proximal one long and narrow, articulates with 
the os magnum; the distal one, considerably broader and notched, with the third 
metacarpal bone. 

The side to which this bone belongs is marked by the absence of the lateral 
facet on the outer (radial) side of its head, so that if the bone be placed with its 
base tewards the student, and the palmar surface upwards, the side on which there 
is no lateral facet will be that to which it belongs. If the head of the bone be 
indistinctly marked, the base can be recognised, its ulnar or inner surface being 
marked by the two long narrow facets for the os magnum and third metacarpal, 
easily distinguishable from the single quadrangular facet on the radial side for the 
trapezium, which will then mark the side to which the bone belongs. 

The metacarpal bone of the middle finger is a little smaller than the preceding ; 
it presents a pyramidal eminence (the styloid process) on the radial side of its 
base (dorsal aspect), which extends upwards behind the os magnum. The carpal 
articular facet is concave behind, flat and horizontal in front, and corresponds to 
the os magnum. On the radial side is a smooth concave facet, for articulation 
with the second metacarpal bone ; and on the ulnar side two small oval facets, for 
articulation with the fourth motacarpal. 

The side to which this bone belongs is easily recognised by the projecting angle 
on the lower radial corner of its base. With the palmar surface uppermost, and 
the base towards the student, this projection points towards the side to which the 
bone belongs. 

The nfetacarpal bone of the ring finger is shorter and smaller than the pre- 
ceding, and its base small and quadrilateral; the carpal surface of the base 
presenting two facets, for articulation with the unciform and os magnum. On 
the radial side are two oval facets, for articulation with the third metacarpal bone; 
and on the ulnar side, a single concave facet, for the fifth metacarpal. 

If this bone is placed with the base towards the student, and the palmar surface 
upwards, the radial side of the base, which has two facets for articulation with the 
third metacarpal bone, will be on the side to which it belongs. If, as sometimes 
happens in badly marked bones, one of these facets is indistinguishable, the side 
may be known by the greatly larger size in such cases of the facet for the fifth 
metacarpal bone, which is therefore situated on the side to which the bone does 
not belong. 

The metacarpal bone of the little finger may be distinguished by the concavo- 
convex form of its carpal suriace, which articulates with the unciform, and by its 
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having only one lateral articular facet, which corresponds with the fourth meta- 
carpal bone. On its ulnar side is a prominent tubercle, for the insertion of the 
tendon of the Extensor carpi ulnaris. The dorsal surface of the shaft is marked by 
an oblique ridge, which extends from near the ulnar side of the upper extremity 
to the radial side of the lower. The outer division of this surface serves for the at- 
tachment of the fourth Dorsal interosseous muscle; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

If this bone is placed with its base towards the student, and its palmar surface 
upwards, the side of the head which has a lateral facet will be that to which the 
bone belongs. 

Articulations.— Besides the phalangeal articulations, the first metacarpal bone 
articulates with the trapezium: the second with tle trapezium, trapezoid, os 
magnum, and third metacarpal bones; the third with the os magnum, and second 
and fourth metacarpal bones; the fourth with the os magnum, unciform, and 
third and fifth metacarpal bones; and the fifth with the unciform and fourth 
metacarpal. 

The first has therefore no lateral facets on its carpal extremity: the second 
has one on its radial and one on its ulnar side, divided by a ridge into two parts: 
the third has one on its radial and two on its ulnar side ; the fourth has two on its 
radial and one on its ulnar side ; and the fifth has only one on its radial side. 

Attachment of Muscles.—To the metacarpal bone of the thumb, three: the 
Flexor ossis metacarpi pollicis, Extensor ossis metacarpi pollicis, and first Dorsal 
interogseous. To the second metacarpal bone, five: the Flexor carpi radialis, 
Extensor carpi radialis longior, first and second Dorsal interosseous, and first 
Palmar interosseous.* To the third, five: the Extensor carpi radialis brevior, 
Flexor brevis pollicis, Adductor pollicis, and second and third Dorsal interosseous. 
‘To the fourth, three: the third and fourth Dorsal and second Palmar interodseous. 
To the fifth, five: the Extensor carpi ulnaris, Flexor carpi ulnaris, Flexor ossis 
metacarpi minimi digiti, fourth Dorsal and third Palmar interosseous. 


PHALANGES, 


The Phalanges (internodia) are the bones of the fingers; they are fourteen in 
number, three for each finger, and two for the thumb. They are long bones, and 
present for examination a shaft and two extremities. The shaft tapers from 
above downwards, is convex posteriorly, concave in front from above downwards, 
flat from side to side, and marked laterally by rough ridges, which give attachment 
to the fibrous sheaths of the Flexor tendons. The metacarpal extremity or base, 
in the first’ row, presents an oval concave articular surface, broader from side to 
side than from before backwards: and the same extremity in the other two rows, 
n double concavity separated by a longitudinal median ridge, extending from before 
backwards. The digital extremities are smaller than the others, and terminate, 
in the first and second row, in two small lateral condyles, separated by a slight 
groove; the articular surface being prolonged farther forwards on the wh ee than 
on the dorsal surface, especially in the first row. 

The Ungual Phalanges are convex on their dorsal, flat on their palmar surfaces ; 
they are recognised by their small size, and by a roughened elevated surface of a 
horseshoe form on the palmar aspect of their ungual extremity, which serves to 
support the sensitive pulp of the finger. 

Artioulations.—The first row with the metacarpal bones, and the second row 
of phalanges; the second row with the first and third; the third, with the second 
row. 

Attachment of Muscles.—To the base of the first phalanx of the thumb, four 
muscles: the Extensor primi internodii pollicis, Flexor brevis pollicis, Abductor 
pollicis, Adductor pollicis. To the second phalanx, two: the Flexor longus pollicis, 


* The flexor brevis pollicis is also frequently attached to this bone. 
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and the Extensor secundi internodii. To the base of the first phalanx of the index 
finger, the first Dorsal and the first Palmar interosseous ; to that of the middle 
finger, the second and third Dorsal interosseous ; to that of the ring-finger, the 
fourth Dorsal and the second Palmar interosseous ; and to that of the little finger, 
the third Palmar interosseous, the Flexor brevis minimi digiti, and Abductor 
minimi digiti. To the second phalanges, the Flexor sublimis digitorum, Extensor 
communis digitorum ; and, in addition, the Extensor indicis to the index finger, 
the Extensor minimi digiti to the little finger. To the third phalanges, the Flexor 
profundus digitorum and Extensor communis digitorum. 


DEVELOPMENT OF THE BONES OF THE HAND. 


The Carpal bones are each developed by a single centre. At birth, they are 
all cartilaginous. Ossification proceeds in the following order (fig. 200): In the 
oS Magnum and unciform an ossific point appears during the first year, the former 
preceding the latter; in the cuneiform, at the third year; in the trapezium and 


Fia. 200.—Plan of the Development of the Hand. 
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semilunar, at the fifth year, the former preceding the latter; in the scaphoid, at 
the sixth year; in the trapezoid, during the eighth year; and in the pisiform, 
about the twelfth year. : 

The Metacarpal bones are‘ each developed by two centres: one for the shaft, 
and one for the digital extremity, for the four inner metacarpal bones ; one for the 
shaft, and one for the base, for the metacarpal bone of the thumb, which in this 
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respect resembles the phalanges.* Ossification commences in the centre of the 
shaft about the eighth or ninth week, and gradually proceeds to either end of the 
bone; about the third year the digital extremities of the four inner metacarpal 
bones, and the base of the first metacarpal, commence to ossify, and they unite 
about the twentieth year. 

The Phalanges are each developed by two centres: one for the shaft, and one 
for the base. Ossification commences in the shaft, in all three rows, at about the 
eighth week, and gradually involves the whole of the bone excepting the upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year later in those of the second and third rows. The two 
centres become united in each row, between the eighteenth and twentieth years. 


OF THE LOWER EXTREMITY. 


The Lower Extremity consists of three segments, the thigh, leg, and fout, 
which correspond to the arm, forearm, and hand in the upper extremity. It is 
connected to the trunk through the os innominatum, or hawnch, which forms the 
pelvic girdle. : 

| THe Os INNOMINATUM. 


The Os Innominatum (in, nomino, to name), or nameless bone, so called from 
bearing no resemblance to any known object, is a large, irregular-shaped bone, which, 
with its fellow of the opposite side, forms the sides and anterior wall of the pelvic 
cavity. In young subjects it consists of three separate parts, which meet and form 
the large cup-like cavity situated near the middle of the outer side of the bone; and, 
although in the adult these have become united, it is usual to describe the bone ns 
divisible into three portions—the ilium, the ischium, and the pubes. 

The ilium, so called from its supporting the flank (ilia), is the superior -broad 
und expanded portion which runs upwards from the upper and hack part of the 
acetabulum, and forms the prominence of the hip. 

The ischium (icyéoy, the hip) is the inferior and strongest portion of the bone ; 
it proceeds downwards from the acetabulum, expands into a large tuberosity, and 
then, curving upwards, forms, with the descending ramus of the pubes, a large 
aperture, the obturator foramen. 

The pubes is that portion which runs horizontally inwards from the inner side 
of the acetabulum for about two inches, then makes a sudden bend, and descends 
to the same extent: it forms the front of the pelvis, supports the external organs 
of generation, and has received its name from being covered with hair. 

‘he Tlium presents for examination two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the [lium (fig. 201).—The back part of this 
surface is directed backwards, downwards, and outwards; its front part forwards, 
downwards, and outwards. It is smooth, convex in front, deeply concave behind ; 
bounded above by the crest, below by the upper border of the acetabulum ; in 
front and behind, by the anterior and posterior borders. This surfaces crossed 
in an arched direction by three semicircular lines—the superior, middle, and inferior 
curved lines. The superior curved line, the shortest of the three, commences at 
the crest, about two inches in front of its posterior extremity ; it is at first dis- 
tinctly marked, but as it passes downwards and outwards to the upper part of the 
great sacro-sciatic notch, where it terminates, it becomes less marked, and is often 
altogether lost. The rough surface included between this line and the crest affords 
attachment to part of the Gluteus maximus above, and a few fibres of the Pyriformis 
helow. The middle curved line, the longest of the three, commences at the crest, 


* Allan Thompson has demonstrated the fact that the first metac bone is often 
developed from three centres, that is to say, there is a separate nucleus for the distal end, 
forming a distinct epiphysis visible at the age of seven or eight years. He also states 
that there are traces of a proximal epiphysis in the second metacarpal bone. (Journal of 


Anatomy, 1869.) 
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. bout an inch behind its anterior extremity, and, taking  ourved direction down- 
viwards and backwards, terminates at the upper part of the great sacro-sciatic notch, 
The space between the middle and superior curved lines and the crest is concave, 
and affords attachment to the Gluteus medius muscle. Near the central part of 
this line may often be observed the orifice of a nutrient foramen. The inferior 
curved line, the least distinct of the three, commences in front at the upper part 


Fig, 201,—Right Os Innominatum. External Surface. 
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of the anterior inferior spinous process, and, taking a curved direction backwards 
and downwards, terminates at the middle of the great sacro-sciatic notch. The 
surface of bone included between the middle and inferior curved lines is concave 
from above downwards, convex from before backwards, and affords attachment to 
the Gluteus minimus muscle. Beneath the inferior curved line, and corresponding 
to the upper part of the acetabulum, is a smooth eminence (sometimes a depres- 
sion), to which is attached the reflected tendon of the Rectus femoris muscle, 
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The Internal Surface (fig. 202) of the ilium is bounded above by the crest, bas 
low by # prominent line, the linea tleo-pectinea, and before and behind by the 
anterior and posterior borders. It presents anteriorly a large smooth concave sur- 
face, called the internal tliac fossa, or venter of the aliwm, which lodges the Tliacus 
yauscle, and presents at its lower part the orifice of a nutrient canal. Behind the 
iliac fossa is a rough surface, divided into two portions, a superior and an inferior. 
The inferior or auricular portion, so called from its resemblance in shape to the 


Fia. 202.— Right Os Innominatum. Internal Surface. 





ear, is coated with cartilage in the recent state, and articulates with a surfaco 
of similar shape on the side of the sacrum. The superior portion is concave and 
rough, for the attachment of the posterior sacro-iliac ligaments. 

The crest of the ilium is convex in its general outline and sinuously curved, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
than in the male, very thick behind, and thinner at the centre than at the extre- 
tities. It terminates at either end in a prominent eminence, the anterior superior 
and posterior superior spinous process. The surface of the crest is broad, and 
divided into an external lip, an internal lip, and an intermediate space. To the 
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external lip is attached the Tensor vagine femoris, Obliquus externus abdominis, 
and Latissimus dorsi, and by its whole length the fascia lata; to the interspace 
between the lips, the Internal oblique ; ; to the internal lip, the Transversalis, 
Quadratus lumborum, and Erector spine, the Lliacus, and the fascia iliaca. 
“The anterior border of the ilium is concave. It presents two projections, 
separated by a notch. Of these, the uppermost, situated at the junction of the 
crest and anterior border, is called the anterior superior spinous process of the tltwm, 
the outer border of which gives attachment to the fascia lata, and the origin of 
the Tensor vagine femoris; its inner border, to the Thacus; whilst its extre- 
mity affords attachment to Poupart’s ligament, and the origin of the Sartorius. 
Beneath this eminence is a notch which gives attachment tothe Sartorius muscle, 
and across which passes the external cutaneous nerve. Below the notch is the 
anterior inferior spinous process, which terminates in the upper lip of the aceta- 
bulum ; it gives attachment to the straight tendon of the Rectus femoris muscle 
and the ilio-femoral ligament. On tle inner side of the anterior inferior spinous 
process is a broad shallow groove, over which passes tle Iliacus muscle. The pos- 
terior border of the ilium, shorter than tlie anterior, also presents two projections 
separated by a notch, the posterior superior and the posterior inferior spinous pro- 
cesses. The former corresponds with that portion of the posterior surface of 
the ilium which serves for the attachment of the oblique portion of the sacro-iliac 
ligaments and the Multifidus spine; the latter to the auricular portion whicl: ar- 
ticulates with the sacrum. Below the posterior inferior spinous process is a deep 
notch, the great sacro-sciatic. 

The Ischium forms the lower and back part of the os innominatum. It is 
divisible into a thick and solid portion, the body ; a large rough eminence, on which 
the body rests in sitting, the twberosity; and a thin ascending part, the ramus. 

The body, somewhat triangular in form, presents three surfaces, external, 
internal, and posterior. The external surface corresponds to that portion of 
the acetabulum formed by the ischium ; it is smooth and concave, and forms a 
little more than two-fifths of the acetabular cavity ; its outer margin is bounded 
by a prominent rim or lip to which the cotyloid fibro-cartilage is attached. 
Below the acetabulum, between it and the tuberosity, is a deep groove, along 
which the tendon of the Obturator externus muscle runs, as it passes out- 
wards to be inserted into the digital fossa of the femur. The internal surface is 
smooth, concave, and forms the lateral boundary of the true pelvic cavity ; it is 
broad above, and separated from the venter of the ilium by the linea ilio-pectinea, 
narrow below ; its posterior border presents, a little below its centre, a sharp pro- 
cess, the spine of the ischium, above and below which are the greater and lesser 
sacro-sciatic notches; in front, it presents a sharp margin, the internal border, 
which forms the outer boundary of the obturator foramen. This surface is perforated 
by two or three large vascular foramina, and affords attachment to part of the Ob- 
turator internus muscle. The posterior surface is quadrilateral in form, broad and 
smooth above, narrow below where it becomes continuous with the tuberosity and 
presents a portion of the same groove seen below the acetabulum for the tendon 
of the Obturator externus muscle ; it is limited, in front, by the margin of the 
acetabulum ; behind, by the front part of the great sacro-sciatic notch. This sur- 
face supports the Pyriformis, the two Gemelli, and the Obturator internus muscles, 
in their passage outwards to the great trochanter. The body of the ischium pre- 
sents three borders, posterior, external, and internal. The posterior border presents 
a little below the centre, a thin and pointed triangular eminence, the spine of the 
ischiwm, more or less elongated in different subjects. Its external surface gives 
attachment to the Gemellus superior, its internal surface to the Coccygeus and 
Levator ani; whilst to the pointed extremity is connected the lesser sacro-sciatic 
ligament. Above the spine is a notch of large size, the great sacro-sciatic, converted 
into a foramen by the lesser sacro-sciatic ligament; it transmits the Pyriformis 
muscle, the gluteal vessels, and superior gluteal nerve passing out of the pelvis 
above the muscle; the sciatic vessels, the greater and lesser sciatic nerves, the 
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internal pudic vessels and nerve, and muscular branches from the sacral plexus 
below it. Below the spine is a smaller notch, the lesser sacro-sciatic ; it is smooth, 
coated in the recent state with cartilage, the surface of which presents numerous 
markings corresponding to the subdivisions of the tendon of the Obturator internus 
which winds over it. It is converted into a foramen by the sacro-sciatic ligaments, 
and transmits the tendon of the Obturator internus, the nerve which supplies that 
muscle, and the internal pudic vessels and nerve. The external border forms the 
prominent rim of the acetabulum and separates the posterior from the external 
surface. To it is attached the cotyloid fibro-cartilage. The internal border is thin, 
and forms the outer circumference of the obturator foramen. 

The tuberosity presents for examination an external lip, an internal lip, and an 
intermediate space. The external lip gives attachment to the Quadratus femoris, 
and part of the Adductor magnus muscles. The inner lip is bounded by a sharp 
ridge, for the attachment of a falciform prolongation of the great sacro-sciatic liga- 
ment; it presents a groove on the inner side of this for the lodgment of the internal 
pudic vessels and nerve ; and, more anteriorly, has attached the Transversus perinmi 
and Erector penis muscles. The intermediate surface is divided into two portions, 
an anterior, rough, somewhat triangular part and a posterior, smooth, quadrilateral 
portion. The anterior surface is divided by a prominent vertical ridge, passing 
from hase to apex, into two parts; the outer one gives attachment to the Adductor 
magnus, the inner to the great sacro-sciatic ligament, The posterior portion is also 
divided into two facets by an oblique ridge, which runs forwards and outwards ; 
from the upper and outer facet arises the Semi-membranosus; from the lower and 
inner, the Biceps and Semi-tendinosus. The uppermost part of the tuberosity gives 
attachment to the Gemellus inferior. NAWAB SALAR JUNG BeHADLIP 

The ramus or ascending ramus, is the thin flattened part of the ischium, which 
ascends from the tuberosity upwards and inwards, and joins the ramus of the pubes 
—their point of junction being indicated in the adult by a rough eminence. The 
outer surface of the ramus is rough, for the attachment of the Obturator externus 
muscle, also some fibres of the Adductor magnus, and of the Gracilis ; its inner 
surface forms part of the anterior wall of the pelvis. Its inner border is thick, rough, 
slightly everted, forms part of the outlet of the pelvis and presents two ridges and an 
intervening space. The ridges are continuous with similar ones on the descending 
ramus of the pubes. To the outer one is attached the deep layer of the superficial 
perineal fascia, and to the inner the anterior layer of the triangular ligament. If 
these two ridges are traced downwards they will be found to be continuous with 
each other at the anterior extremity of the tuberosity of the ischium ; here the 
two layers of fascia are blended behind the Transversus perinei muscle. To the 
intervening space, just in front of the point of junction of the ridges, is attached 
the Transversus perinei muscle, and in front of this a portion of the crus penis vel 
clitoridis and the Erector penis vel clitoridis muscle. Its outer border is thin and 
sharp, and forms part of the inner margin of the obturator foramen. 

The Pubes forms the anterior part of the os innominatum and with the bone of 
the opposite side forms the front boundary of the true pelvic cavity. It is divisible 
into a body, a horizontal ramus and a descending ramus. 

The body is somewhat quadrilateral in shape and presents for examination two 
surfaces and three borders. The anterior surface is rough, directed forwards and 
outwards, and serves for the attachment of various muscles. To the upper and 
Mner angle immediately below the crest is attached the Adductor longus; lower 
down, from without inwards, are attached the Obturator externus, the Adductor 
Magnus, the Adductor brevis, and the upper part of the Gracilis. The posterior 
Surface, convex from above downwards, concave from side to side, is smooth, and 
forms part of the anterior wall of the pelvis. It gives attachment to the Levator 
‘nl and Obturator internus. The upper border presents for examination a promi- 
Nent tubercle, which projects forwards and is called the spine; to it is attached 
the outer pillar of the external abdominal ring and Poupart's ligament. Passing 
outwards from this is.a prominent ridge, forming part of the ilio-pectineal line, 
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which running outwards, marks the brim of the true pelvis. To it is attached a 
portion of the conjoined tendon of the Internal Oblique and Transversalis muscles, 
Gimbernat’s ligament and the triangular ligament. Internal to the spine of the 
pubes is the crest, which extends from this process to the inner extremity of the 
bone. It affords attachment anteriorly to the conjoined tendon of the Internal 
oblique and Transversalis and posteriorly to the Rectus and Pyramidalis muscles. 
The point of junction of the crest with the inner border of the bone is called the 
angle; to it, as well as to the symphysis, is attached the internal pillar of the 
external abdominal ring. The internal border is the symphysis; it is oval, covered 
by eight or nine transverse ridges, or a series of nipple-like processes arranged in 
rows, separated by grooves; they serve for the attachment of the connecting fibro- 
cartilage, placed between it and the opposite bone. The outer border presents a 
sharp margin, which forms part of the circumference of the obturator foramen and 
affords attachment to the obturator membrane. 

The horizontal ramus extends from the body to the point of junction of the 
pubes with the ilium, and forms the upper part of the circumference of the obtu- 
rator foramen. It presents for examination a superior, inferior, and posterior sur- 
face, and an outer extremity. The superior surface presents a continuation of the 
ilio-pectineal line, already mentioned as commencing on the body of the bone. In 
front of this ridge, the surface of bone is triangular in form, wider externally than 
internally, smooth and affords attachment to the Pectineus muscle. The surface 
is bounded externally by a rough eminence, the tlio-pectineal, which serves to 
indicate the point of junction of the ilium and pubes, and gives attachment to 
the Psoas parvus, when this muscle is present. The inferior surface forms the 
upper boundary of the obturator foramen, and presents, externally, a broad and 
deep oblique groove, for the passage of the obturator vessels and nerve; and, 
interttally, a sharp margin, which forms part of the circumference of the obturator 
foramen and to which the obturator membrane is attached. The posterior surface 
forms part of the anterior boundary of the true pelvis. It is smooth, convex from 
above downwards, and affords attachment to the upper fibres of the obturator 
internus. The owter extremity, the thickest part of the ramus, forms one-fifth of 
the cavity of the acetabulum. 

The descending ramus of the pubes is thin and flattened. It passes outwards 
and downwards, becoming narrower as it descends and joins with the ramus of the 
ischium. Its anterior surface is rough, for the attachment of muscles; the Gracilis 
along its inner border; a portion of the Obturator externus where it enters into 
the formation of the foramen of that name ; and between these two muscles, the 
Adductors brevis and magnus. The posterior surface is smooth for the Obturator 
internus, and close to the inner margin the Compressor urethra. The inner border 
is thick, rough, and everted, especially in females. It presents two ridges, separated 
by an intervening space. The ridges extend downwards, through the ascending ramus 
of the ischium to the tuber ischii, where they become continuous ; to the external 
one is attached the deep layer of the superficial perineal fascia, and to the internal one 
the antefior layer of the triangular ligament. To the intervening space is attached 
the crus penis vel clitoridis and the Erector penis vel clitoridis muscle. The outer 
border is thin and sharp, forms part of the circumference of the obturator foramen, 
and gives attachment to the Obturator muscle. 

The cotyloid cavity, or acetabulum, is a deep, cup-shaped, hemispherical de- 
pression ; formed, internally, by the pubes, above by the ilium, behind and below 
by the ischium; a little less than two-fifths being formed by the ilium, a little 
more than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and serves 
for the attachment of a fibro-cartilaginous structure which contracts its orifice, 
and deepens the surface for articulation. It presents on its inner side a deep notch, 
the cotylord notch, which transmits the nutrient vessels into the interior of the 
joint, and is continuous with a circnlar depression at the bottom of the cavity: 
this depression is perforated by numerous apertures, lodges a mass of fat, and 118 
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margins as well as those of the notch serve for the attachment of the ligamentum 
teres. The notch is converted, in the natural state, into a foramen by a dense 
ligamentous band which passes across it. Through this foramen the nutrient 
vessels and nerves enter the joint. 

The obturator or thyroid foramen is a large aporture, situated between the 
ischium and pubes. In the male it is large, of an oval form, its longest diameter 
being obliquely from above downwards ; in the female it is smaller, and more tri- 
angular. It is bound by a thin uneven margin, to which a strong membrane is 
attached; and presents, at its upper and outer part, a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. This groove is con- 
verted into a foramen by the obturator membrane, and transmits the obturator 
vessels and nerve. 

Structure.—This bone consists of much cancellous tissue, especially where it is 
thick, enclosed between two layers of dense compact tissue. In the thinner parts 
of the bone, as af the bottom of the acetabulum and centre of the iliac fossa, it is 
usually semi-transparent, and composed entirely of compact tissue. 

Development (fig. 203).—By eight centres: three primary—one for the ilium, 
one for the isclium, and one for the pubes; and jive secondary—one for the crest 
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of the ilium, one for the anterior inferior spinous process (said to occur more fre- 
quently in the male than the female), one for the tuberosity of the ischium, one 
for the symphysis pubis (more frequent in the female than the male), and one for 
the Y-shaped piece at the bottom of the acetabulum. These various centres appear 
in the following order: First, in the ilium, at the lower part of the bone, imme- 
(ately above the sciatic notch, at about the same period that the development 
of the vertebra commences. Secondly, in the body of the ischium, at about the 
third month of foetal life, Thirdly, in the body of the pubes, between the fourth 
and fifth months. At birth, the three primary centres are quite separate, the 
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crest, the bottom of the acetabulum, and the rami of the ischium and pubes 
being still cartilaginous. At about the seventh or eighth year, the rami of the 
pubes and ischium are almost completely ossified. About the thirteenth or 
fourteenth year, the three divisions of the bone have extended their growth into 
the bottom of the acetabulum, being separated from each other by a Y-shaped 
portion of cartilage, which now presents traces of ossification. The ilium and 
ischium then become joined, and lastly the pubes, through the intervention of tls 
Y-shaped portion. At about the age of puberty, ossification takes place in each of 
the remaining portions, and they become joined to the rest of the bone about the 
twenty-fifth year. 

Articulations.—With its fellow of the opposite side, the sacrum and femur. 

Attachment of muscles.—To the zlium, fifteen. To the outer lip of the crest, 
the Tensor vagine femoris, Obliquus externus abdominis, and Latissimus dorsi ; 
to the internal lip, the Diacus, Transversalis, Quadratus lumborum, and Erector 
spine; to the interspace between, the lips, the Obliquus internus. To the outer 
surface of the ilium, the Gluteus maximus, Gluteus medius, Gluteus minimus, 
reflected tendon of Rectus, portion of Pyriformis; to the internal surface, the 
Tliacus, and the Multifidus spine to the internal surface of the posterior superior 
spine; to the anterior border, the Sartorius and straight tendon of the Rectus. To 
the ischinm, fourteen. To its outer surface, the Obturator externus and Gracilis ; 
internal surface, Obturator internus and Levator ani. To the spine, the Gemellus 
superior, Levator ani, and Coccygeus. To the tuberosity, the Biceps, Semi-ten- 
dinosus, Semi-membranosus, Quadratus femoris, Adductor magnus, Gemellus 
inferior, Transversus perinwi, Erector penis. To the pubes, sixteen. The Obliquus 
externus, Obliquus internus, Transversalis, Rectus, Pyramidalis, Psoas parvus, 
Pectineus, Adductor magnus, Adductor longus, Adductor brevis, Gracilis, Obtu- 
-ratorexternus and internus, Levator ani, Compressor urethra, and occasionally a 
few fibres of the Accelerator urine. 


THE Petvis. (Vigs. 204, 205.) 


The Pelvis, so called from its resemblance to a basin (I. pelvis), is stronger 
and more massively constructed than cither the cranial or thoracic cavity ; it 1s a 
bony ring, interposed between the lower end of the spine, which it supports, and 
the lower extremities, upon which it rests. It is composed of four boues: the two 
ossa innominata, which bound it on either side and in front; and the sacrum and 
coceyx, which complete it behind. 

The pelvis is divided by a prominent line, the linea ilivo-pectinea, into the false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity which 1s 
situated above the linea ilio-pectinea. It is bounded on each side by the ossga ilii ; 
i front it is incomplete, preseuting a wide interval between the spinous processes 
of the ilia on either side, which is filled up in the recent state by the parietes of 
the abdomen; behind, in the middle line, is a deep notch. This broad shallow 
cavity is fitted to support the intestines, and to transmit part of their weight to the 
anterior wall of the abdomen. 

The true pelvis is all that part of the pelvic cavity which is situated beneath 
the linea ilio-pectinea. It is smaller than the false pelvis, but its walls are more 
perfect. For convenience of description, it is divided into a superior circumference 
or inlet, an inferior circumference or outlet, and a cavity. 

The superior circumference forms the margin or brim of the pelvis, the included 
space being called the ilet. It is formed by the linea ilio-pectinea, completed im 
front by the spine and crest of the pubes, and behind by the anterior margin of 
the base of the sacrum and sacro-vertebral angle. 

The inlet of the pelvis is somewhat heart-shaped, obtusely pointed in front, 
diverging on either side, and encroached upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters: antero- 
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posterior (sacro-pubic), transverse, and oblique. The antero-posterior extends 
from the sacro-vertebral angle to the symphysis pubis; its average measurement 
is four inches in the male, four and three-quarters in the female. The transverse 
extends across the greatest width of the inlet, from the middle of the brim on one 
side to the same point on the opposite ; its average measurement is four and a half 


Fig. 204.—Male Pelvis (Adult). 
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in the male, five and a quarter in the female. The oblique extends from the margin 
of the pelvis, corresponding to the ilio-pectineal eminence on one side, to the sacro- 
iliac symphysis on the opposite side; its average measurement is four and a quarter 
In the male and five in the female. : 
The cavity of the true pelvis is bounded in front by the symphysis pubis; 
behind by the concavity of the sacrum and coccyx, which, curving forwards above 
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and below, contracts the inlet and outlet of the canal; and laterally it is bounded 
by a broad, smooth, quadrangular plate of bone, corresponding to the inner surface 
of the body of the ischium. The cavity is shallow in front, measuring at the 
symphysis an incl and a half in depth, three inches and a half in the middle, and 
four inches and a half posteriorly. From this description, it will be seen that the 
cavity of the pelvis is a short curved canal, considerably deeper on its posterior 
than on its anterior wall, and broader in the middle than at either extremity, from 
the projection forwards of the sacro-coccygeal column above and below. This 
cavity contains, in the recent subject, the rectum, bladder, and part of the organs 
of generation. The rectum is placed at the back of the pelvis, and corresponds to 
the curve of the sacro-coccygeal column; the bladder in front, behind the sym- 
physis pubis. In the female, the uterus and vagina occupy the interval between 
these parts. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences; one posterior, 
formed by the point of the coccyx ; and one on each side, the tuberosities of the 
ischia. Tlese eminences are separated by three notches: one in front, the pubic 
arch, formed by the convergence of the rami of the ischia and pubes on each sido, 
The other notches, one on cach side, are formed by the sacrum and coccyx behind, 
the ischium in front, and the ilium above : they are called the sacro-sciatic notches ; 
in the natural state they are converted into foramina by the lesser and greater 
Bacro-sciatic ligaments. 

The diameters of the outlet of the pelvis are two, antero-posterior and trans- 
verse. The antero-posterior extends from the tip of the coevyx to the lower part 
_ of the symphysis pubis; its average measurement is three and a quarter inches in 
the male and five in the female. The transverse oxtends from the posterior part 
of onesischiatic tuberosity to the same point on the opposite side: the average 
measurement is three and a half inches in the male and four and three-quarters in: 
the female. The antero-posterior diameter varies with the length of the coccyx, 
and is capable of increase or diminution, on 


account of the mobility of that bone. Fie. 206.—Vertical section of the 
Position of the Pelvis.—In the erect Pelvis, with lines indicating the 
posture, the pelvis is placed obliquely with Axes of the Pelvis. 


regard to the trunk of the body: the bony 
ring, which separates the true from the 
false pelvis, and which forms the essential 
part of the pelvis, is placed so as to form 
an angle of about 60° to 65° with the ground 
on which we stand. The pelvic surface of 
the symphysis pubis looks upwards and 
backwards, the concavity of the sacrum and 
coccyx downwards and forwards; the base 
of the sacrum in well-formed female bodies, 
being neafly four inches above the upper 
boarder of the symphysis pubis, and the 
apex of the coccyx a little more than half 
an inch above its lower border. The obliquity 
is much greater in the fatus, and at an 
early period of life, than in the adult. In 
consequence of this obliquity of the pelvis, 
the line of gravity of the head, which 
passes through the middle of the odontoid 
process of the axis and through the points of junction of the curves of the verte- 
bral column to the sacro-vertebral angle, descends towards the front of the cavity, 
so that it bisects a line drawn’ transversely through the middle of the heads of 
the thigh-bones. And thus the centre of gravity of the head is placed imme- 
diately over the heads of the thigh-bones on which the trunk is supported. 





Axes of the Pelvis (fig. 206).—The plane of the inlet of the true pelvis will be 
represented by a line drawn from the base of the sacrum to the upper margin of 
the symphysis pubis. A line carried at right angles with this at its middle, would 
correspond at one extremity with the umbilicus, and at the other with the 
yniddle of the coccyx: the axis of the inlet is therefore directed downwards and 
backwards. The axis of the outlet produced upwards would touch the base of 
the sacrum, and: is therefore directed downwards and forwards. The axis of the 
cavity is curved like the cavity itself: this curve corresponds to the concavity of 
the sacrum and coccyx, the extremities being indicated by the central points of the 
inlet and outlet. A lnowledge of the direction of these axes serves to explain the 
course of the footus in its passage through the pelvis during parturition. It is also 
important to the surgeon, as indicating the direction of the force required in the 
removal of calculi from the bladder, and as determining the direction in which 
instruments should be used in operations upon the pelvic viscera. 

Differences between the Male and Female Pelvis.—In the male the bones are 
thicker and stronger, and the muscular eminences and impressions on their 
surfaces more strongly marked. ‘The male pelvis is altogether more -massive ; its 
cavity is deeper and narrower, and the obturator foramina of larger size. In the 
female the bones are lighter and more expanded, the muscular impressions on 
their surfaces are only slightly marked, and the pelvis generally is less massive in 
structure. The iliac foss are broad, and the spines of the ilia widely separated ; 
hence the great prominence of the hips. The inlet and the outlet are larger ; the 
former being more nearly circular, 11 consequence of the sacral promontory pro- 
jecting less into it. The cavity is more capacious, and the spines of the ischia 
project less into it. Tlie promontory is less projecting, the sacrum wider and less 
curved,* and the coccyx more movable. The arch of the pubes is wider, and its 
edges more everted. The tuberosities of the ischia and the acetabula are wider 
apart. 

The size of the pelvis varies, not only in the two sexes, but also in different 
members of the same sex. This does not appear to be influenced in any way by 
the height of the individual. Women of short stature, as a rule, have broad pelves. 
Occasionally the pelvis is equally contracted in all its dimensions, so much so that 
ull its diameters measure an inch less than the average, and this even in women 
of average height and otherwise well-formed. The pelvis of the negro is said to 
be smaller than that of the European, and the sacrum is somewhat less curved. 

In the fatus, and for several years after birth, the pelvis is small in proportion 
to that of the adult... The cavity is deep, and the projection of the sacro-vertebral 
angle less marked. The antero-posterior and transverse diameters are nearly 
equal. About puberty, the pelvis in both sexes presents the general characters of 
the adult male pelvis, but after puberty it acquires its proper sexual characters. 


Tar Femur on THiau-Bone. 


The Femur (femur, the thigh) is the longest,t largest, and strongest bone in 
the skeleton, and almost perfectly cylindrical in the greater part of its extent. In 
the erect posture it is not vertical, being separated from its fellow above by a con- 
siderable interval, which corresponds to the entire breadth of the pelvis, but 
welining gradually downwards and inwards, so as to approach its fellow towards 
its lower part,.for the purpose of bringing the knee-joint near the line of gravity of 
the body. The degree of this inclination varies in different persons, and 1s greater 
in the female than in the male, on account of the greater breadth of the pelvis. 
The femur, like other long bones, is divisible into a shaft, and two extremities. 

The Upper Extremity presents for examination a head, a neck, and the greater 
and lesser trochanters. _ 

* It is not unusual, however, to find the sacrum in the female presenting s considerable 


©urve extending throughout its whole length. 
In a sage feet high, it measures eighteen inches—one-fourth of the whole body. 
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The head, which is globular, and forms rather more than a hemisphere, is 
directed upwards, inwards, and a little forwards, the greater part of its convexity 
being above and in front. Its surface is smooth, coated with cartilage in the 
recent state, and presents, a little behind and below its centre, an ovoid depression, 
for the attachment of the ligamentum teres. The neck is a flattened pyramidal 
process of bone, which connects the head with the shaft. Jt varies in length and 
obliquity at various periods of life, and under different circumstances. In mfancy 
the angle is widest and becomes lessened during growth, so that at puberty it forms 
a gentle curve from the axis of the shaft. In the adult it forms an angle of about 
130° with the shaft, but varies in inverse proportion to the development of the 
pelvis and the stature. In consequence of the prominence of the hips and widen- 
ing of the pelvis in the female, the neck of the thigh-bone forms more nearly a 
right angle with the shaft than it does in man. It has been stated that the angle 
diminishes in old age and the direction of the neck becomes horizontal, but this 
statement is founded on insufficient evidence. Professor Humphry states that 
he has not had the opportunity of making sufficient measurements to settle the 
question, but so far as his observation goes, ‘the change is the exception rather 
than the rule.’* The neck is flattened from before backwards, contracted in the 
middle, and broader at its outer extremity, where it is connected with the shaft, 
than at its summit, where it is attached to the head. The vertical diameter of the 
outer half is increased by the thickening of the lower edge which slopes downwards 
to join the shaft at the lesser trochanter, so that the outer half of the neck is 
flattened from before backwards, and its vertical diameter measures one third 
more than the antero-posterior. The inner half is smaller and of a more circular 
shape. The anterior surface of the neck is perforated by numerous vascular 
foramina. The posterior surface is smooth, and is broader aud more concave than 
the anterior ; it gives attachment externally to the posterior part of the capsular 
ligament of the hip-joint. The superior border is short and thick, bounded ex- 
ternally by the great trochanter, and its surface perforated by large foramina. 
The inferior border, long and narrow, curves a little backwards, to terminate at 
the lesser trochanter. 

The Trochanters (tpoxaw, to rn or roll) are prominent processes of bone which 
afford leverage to the muscles which rotate the thigh on its axis. They are two 
in number, the greater and the lesser. 

The Great Trochanter is a large, irregular, quadrilateral eminence, situated 
at the outer side of the neck, at its junction with the upper part of the shaft. It 
is directed a little outwards and backwards, and, in the adult, is about three: 
quarters of an inch lower than the head. It presents for examination two surfaces 
and four borders. The external surface, quadrilateral in form, is broad, rough, 
convex, and marked by a prominent diagonal line, which extends from the posterior 
superior to the anterior inferior angle; this line serves for the attachment of the 
tendon of the Gluteus medius. Above thie line is a triangular surface, sometimes 
rough for part of the tendon of the same muscle, sometimes smooth for the inter- 
position of a bursa between that tendon and the bone. Below and behind tlic 
diagonal line is a smooth triangular surface over which the tendon of the Gluteus 
maximus muscle plays, a bursa being interposed. The internal surface is of much 
less extent than the external, and presents at its base a deep depression, tlic 
digital or trochanteric fossa, for the attachment of the tendon of the Obturator 
externus muscle. The superior border is free; it is thick and irregular, and 
marked by impressions for the attachment of the Pyriformis behind, the Obturator 
internus and Gemelli in front. The inferior border corresponds to the point of 
junction of the base of the trochanter with the outer surface of the shaft; it is 
marked by a rough, prominent, slightly curved ridge, which gives attachment to 
the upper part of the Vastus externus muscle. The anterior border is prominent, 
somewhat irregular, as well as the surface of bone immediately below it ; it affords 


* See ‘Old Age and changes incidental to it,’ p. 25. 
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Fig. 207.—Right Femur. Anterior Surface. 
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attachment by its outer part 
to the Gluteus minimus. 
The posterior border is very 
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"feme prominent, and appears as a 
” free rounded edge, which 
forms the back part of the 

digital fossa. 

The Lesser Trochanter is a conical 
eninence, which varies in size in different 
subjects ; it projects from the lower and 
back part of the base of the neck. Its 
base is triangular, and connected with 
the adjacent parts of the bone by three 
well-marked borders: two of these are 
above—the internal continuous with the 
lower border of the neck; the erternal 
with the posterior intertrochanteric line, 
while the inferior border is continuous 
with the middle division of the linew 
aspera. Its summit, which is directed 
inwards and backwards, is rough, and 
gives insertion to the tendon of the 
Psoas magnus. The Iliacus is inserted 
into the shaft below the lesser trochanter, 
between the Vastus internus in front, 
aud the LPectineus behind. A _ well. 
marked prominence, of variable, size, 
which projects from the upper and front 
part of the neck, at its junction with the 
vreat trochanter, is called the tubercle 
of the femur; it ig the point of meeting 
of five muscles, the Gluteus minimus 
externally, the Vastus externus below, 
and the tendon of the Obturator in- 
ternus and Gemelli above. Running 
obliquely downwards and inwards from 
the tubercle is the spiral line of the 
femur, or anterior intertrochantertc line ; 
it winds round the inner side of the shaft, 
below the lesser trochanter, and termi- 
nates in the linea aspera, about two 
inches below this eminence. Its upper 
half is rough, and affords attachment to 
the capsular ligament of the Jip-joint ; 
its lower half is less prominent, and 
gives attachment to the upper part of 
the Vastus internus. Running obliquely 
downwards and inwards from the summit 
of the great trochanter on the posterior 
surface of the neck is a very prominent, 
well-marked ridge, the posterior intertro- 
chanteric line. Its upper half forms the 
posterior border of the great trochanter 
and its lower half runs downwards and 
inwards across the neck of the bone to 
the upper and back part of the lesser | 
trochanter. A slight ridge, sometimes, 
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commences about the middle of the pos- 
terior intertrochanteric line, and passes 
vertically downwards for about two inches 
along the back part of the shaft; it is 
called the linea quadrati, and gives at- 
tachment to the Quadratus femoris, and 
a few fibres of the Adductor magnus 
muscles.* 

The Shaft, almost perfectly cylin- 
drical in form, is a little broader above 
than in the centre, and somewhat fiat- 
tened from before backwards below. It 
is slightly arched, so as to be convex 
in front ; concave behind, where it is 
strengthened by a prominent longitu- 
dinal ridge, the linea aspera. It pre- 
sents for examination three borders, 
separating three surfaces. Of the three 
borders, one, the linea aspera, is pos- 
terior ; the other two are placed laterally. 

The linea aspera (fig. 208) is a 
prominent longitudinal ridge or crest, 
presenting on the middle third of the 
bone, an external lip, an internal lip, 
and a rough intermediate space. A little 
above the centre of the shaft, this crest 
divides into three lines; + the most ex- 
ternal one becomes very rough, and is 
continued almost vertically upwards to 
the base of the great trochanter; the 
middle one, the least distinct, is con- 
tinued to the base of the trochanter 
minor; and the internal one is lost 
above in the spiral line of the femur. 
Below, the linea aspera divides into two 
ridges, which enclose between them a 
triangular space, the popliteal space, 
upon which rests the popliteal artery. 


Of these two ridges, the outer one is the - 


more prominent, and descends to the 
summit of the outer condyle. The inner 
one is less marked, especially at its upper 
part, where it is crossed by the femoral 
artery. «dt terminates below, at the 
summit of the internal condyle, in a 
small tubercle, the Adductor tubercle, 
which affords attachment to the tendon 
of the Adductor magnus. 


* Generally there is merely a slight 
thickening about the centre of the intertro- 
chanteric line, marking the point of attach- 
ment of the Quadratus femoris. This is 
termed by some anatomists the tuberole of 
the Quadratus. 

+ Of these three lines, only:the outer 
and inner are described by many anatomuists: 
the linea aspera is then said to bifurcate 
above and below. 


, THE SKELETON. 


Fic. 208.—Right Femur. Posterior 
Surface. 
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To the inner lip of the linea aspera, along its whole length, is attached the 
Vastus internus ; and to the whole length of the outer lip, the Vastus externus. 
The Adductor magnus is also attached to the whole length of the linea aspera, 
being connected with the outer lip above, and the inner lip below. Between the 
Vastus externus and the Adductor magnus are attached two muscles, viz., the 
Gluteus maximus above, and the short head of the Biceps below. Between the 
Adductor magnus and the Vastus internus four muscles are attached : the Lliacus 
and Pectineus above (the latter to the middle of the upper divisions); below 
these, the Adductor brevis and Adductor longus. The linea aspera is perforated 
a little below its centre by the nutrient canal, which is directed obliquely up- 
wards. 

The two lateral borders of the femur are only slightly marked, the outer one 
extending from the anterior inferior angle of the great trochanter to the anterior 
extremity of the external condyle; the inner one from the spiral line, at a point 
opposite the trochanter minor, to the anterior extremity of the internal condyle. 
The internal border marks the limit of attachment of the Crureus muscle internally. 

The anterior surface includes that portion of the shaft which is situated 
between the two lateral borders. It is smooth, convex, broader above and below 
than in the centre, slightly twisted, so that its upper part is directed forwards and 
a little outwards, its lower part forwards and a little inwards. To the upper 
three-fourths of this surface the Crureus is attached ; the lower fourth is sepa- 
ratod from the muscle by the intervention of the synovial membrane of the knee- 
joint, and affords attachment to the Subcrureus to a small extent. The external 
surface includes the portion of bone between the external border and the outer lip 
of the linea aspera; it is continuous above with the outer surface of the great 
trochanter ; below with the outer surface of the external condyle: to its upper three- 
fourths is attached the outer portion of the Crureus muscle. The internal serface 
includes the portion of bone between the internal border and the inner lip of the 
linea aspera; it is continuous above, with the lower border of the neck; below, with 
the inner side of the internal condyle: it is covered by the Vastus internus muscle. 

The Lower Extremity, larger than the upper, is of a cuboid form, flattened from 
before backwards, and divided into two large eminences, the condyles (xévdvAos, 
a knuckle), by an interval which presents a smooth depression in front called the 
trochlea, and a notch of considerable size behind—the intercondyloid notch. The 
ecternal condyle is the more prominent anteriorly, and is the broader both in the 
antero-posterior and transverse diameters. The internal condyle is the narrower, 
longer, and more prominent inferiorly. This difference in the length of the two 
condyles is only observed when the bone is perpendicular, and depends upon the 
obliquity of the thigh-bones, in consequence of their separation above at the 
articulation with the pelvis. If the femur is held obliquely, the surfaces of the 
two condyles will be seen to be nearly horizontal. The two condyles are directly 
continuous in front, and form a smooth trochlear surface, the external border 
of which is more prominent, and ascends higher than the internal one. This 
surface articulates with the patella. It presents a median groove, which ex- 
tends downwards and backwards to the intercondyloid notch; and two lateral 
convexities, of which the external is the broader, more prominent, and prolonged 
farther upwards upon the front of the outer condyle. The intercondyloid notch 
lodges the crucial ligaments ; it is bounded laterally by the opposed surfaces of 
the two condyles, and in front by the lower end of the shaft. 

Outer Condyle.—The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity ; it is less prominent than the 
inner tuberosity, and gives attachment to the external lateral ligaments of the 
mee. Immediately beneath it, is a groove which commences at a depression a 
little behind the centre of the lower border of this surface: the depression gives 
Ongin to the Popliteus muscle, the tendon of which is lodged in the groove, which 
‘8 Smooth, covered with cartilage in the recent state, and runs upwards and back- 
wards to the posterior extremity of the condyle. The inner surface of the outer 
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condyle forms one of the lateral boundaries of the intercondyloid notch, and gives 
attachment, by its posterior part, to the anterior crucial ligament. The inferior 
surface is convex, smooth, and broader than that of the internal condyle. The 
posterior extremity is convex and smooth: just above the articular surface is a 
depression for the tendon of the outer head of the Gastrocnemius, above which is 
the origin of the Plantaris. 

Inner Condyle.--The inner surface of the inner condyle presents a convex 
eminence, the inner tuberosity, rough, for the attachment of the internal lateral 
ligament. The outer side of the inner condyle forms one of the lateral boundaries 
of the intercondyloid notch, and gives attachment, by its anterior part, to the 
posterior crucial ligament. Its enferior or articular surface is convex, and pre- 
sents a less extensive surface than the external condyle. Just above the articular 
surface of the condyle, behind, is a depression for the tendon of origin of the inner 
head of the Gastrocnemius. 

Structure.— The shaft of the femur is a cylinder of compact tissue, hollowed by 
a large medullary canal. The cylinder is of great thickness and density in the 
middle third of the shaft, where the bone is narrowest, and the medullary canal 
well formed ; but above and below this, the cylinder gradually becomes thinner, 
owing to a separation of the layers 
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in the ends of the femur is remarkable. In the upper end (fig. 209), they run in 
parallel columns, a a, from the summit of the head to the under wall of the neck, 
while a series of transverse fibres, b b, cross the parallel columns, and connect them 
to the upper wall of the neck. Another series of plates, cc, springs from the whole 
interior of the cylinder above the lesser trochanter; these pass upwards and 
converge to form a series of arches beneath the upper wall of the neck, near 
its junction with the great trochanter. This structure is admirably adapted to 
sustain, with the greatest mechanical advantage, concussion or weight trans- 
mitted from above, and serves an important office in strengthening a part especially 
liable to fracture. — 
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In the lower end, the cancelli spring on all sides from the inner surface of 
the cylinder, and descend in a perpendicular direction to the articular surface, the 
cancelli being strongest and having a more accurately perpendicular course above 
the condyles. 

Articulations.— With three bones: the os innominatum, tibia, and patella. 

Development (fig. 210).—The femur is developed by five centres: one for the 
shaft, one for each extremity, and one for each trochanter. Of all the long bones, 
except the clavicle, it is the first to show traces of ossification ; this commences in 
the shaft, at about the fifth week of foetal life, the centres of ossification in the 
epiphyses appearing in the following order: First, in the lower end of the bone, at 
the ninth month of fetal life; from this the condyles and tuberosities are formed ; 
in the head at the end of the first year after birth ; in the great trochanter, during 
the fourth year; and in the lesser trochanter, between the thirteenth and four- 
teenth. The order in wluch the epiphyses are joined to the shaft, is the reverse 
of that of their appearance ; their junction does not commence until after puberty, 
the lesser trochanter being first joined, then the greater, then the head, and, lastly, 
the inferior extremity (the first in which ossification commenced), which is not 
united until the twentieth year. 

Attachment of Muscles.—To twenty-three; to the great trochanter: the 
Gluteus medius, Gluteus minimus, Pyriformis, Obturator internus, Obturator 
externus, Gemellus superior, Gemellus inferior, and Quadratus femoris. To the 
lesser trochanter ; the Psoas magnus and the [liacus below it. To the shaft, the 
Vastus oxternus, Gluteus maximus, short head of the Biceps, Vastus internus, 
Adduetor magnus, Pectineus, Adductor brevis, Adductor longus, Crureus, and Sub- 
erureus, To the condyles: tle Gastrocnemius, Plantaris, and Popliteus, 


THE LEG. : 
The skeleton of the Leg consists of three bones: the Patella, a large sesamoid 
bone, placed in front of the knee; and the Tibia, and Fibula. 


THE PATELLA. (Figs. 211, 212.) 


The Patella (patella, @ small pan) is a flat, triangular bone, situated at the 
anterior part of the knee-joint. It is usually regarded as a sesamoid bone, 
developed in the tendon of the Quadriceps extensor. It resembles these bones 
in its structure, being composed mainly of dense cancellous tissue; and in its 

development, the nucleus pre- 
Mie. 211.—Right Patella. Fig. 212.—Posterior senting a knotty or tuber- 

Anterior Surface. Surface. culated outline, similar to 

me other sesamoid bones. It 
serves to protect the front 
of the joint, and increases 
the leverage of the Quadriceps 
extensor by making it act at 
a greater angle. It presents 
an anterior and _ posterior 
surface, three borders, and 
an apex. 

The anterior surface is 
convex, perforated by small apertures, for the passage of nutrient vessels, and 
marked by numerous rough longitudinal strie. This surface is covered, in the 
recent state, by an expansion from the tendon of the Quadriceps extensor, which 
18 continuous below with the superficial fibres of the ligamentum patelle. It is 
separated from the integument by a bursa. The* posterior surface presents a 
smooth, oval-shaped, articular surface, covered with cartilage in the recent state, 
and divided into two facets by a vertical ridge, which descends from the superior 
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towards the inferior angle of the bone. The ridge corresponds to the groove on 
the trochlear surface of the femur, and the two facets to the articular surfaces of 
the two condyles; the outer facet, for articulation with the outer condyle, being 
the broader and deeper. This character serves to indicate the side to which the 
bone belongs. In a well-marked bone, these two articular surfaces may be seen 
to be divided into three distinct facets by two transverse ridges which pass out- 
ward from the central vertical ridges. Of these the middle one is the largest; it 
is concave from above downwards and occupies two-thirds of the surface. Thig 
part rests against the prominent condyles of the femur, when the joint is in the 
mid position between flexion and extension. Above and below this are narrow, 
flat facets, separated by the transverse ridges, which respectively rest against tho 
condyles in the extended and flexed positions of the joint. Below the articular 
surface is a rough, convex, non-articular depression, the lower half of which gives 
attachment to the ligamentum patelle; the upper half being separated from the 
head of the tibia by adipose tissue. 

The superior border, is thick, directed upwards, and cut obliquely at the 
expense of its anterior surface ; it gives attachment to that portion of the Quadri- 
ceps extensor which is derived from the Rectus and Crureus muscles. The 
lateral borders are thinner, converging below. They give attachment to that por- 
tion of the Quadriceps extensor derived from the external and internal Vasti muscles. 
According to Goodsir the inner border is marked posteriorly by anarrow marginal 
facet, which is cut off from the rest of the articular surface by a slightly marked 
vertical ridge. This facet rests against the outer border of the inner condyle 
during flexion of the knee. 

The apex is pointed, and gives attachment to the ligamentum patelle. 

Structure.—It consists of a nearly uniform dense cancellous tissne, covered 
by a thin compact lamina. The cancelli immediately beneath the anterior surface 
are arranged parallel with it. In the rest of the bone they radiate from the pos- 
terior articular surface towards the other parts of the bone. 

Development.—By a single centre, which makes its appearance, according to 
Béclard, about the third year. In two instances, I have seen this bone cartilagi- 
nous throughout, at a much later period (six years). More rarely, the bone is 
developed by two centres, placed side by side. Ossification is completed about the 
age of puberty. 

Articulations.—With the two condyles of the femur. 

Attachment of Muscles.—To four; the Rectus, Crureus, Vastus internus, and 
Vastus externus. These muscles, joined at their insertion, constitute the Quadriceps 
extensor cruris. 

THE Tipia. (Figs. 213, 214.) 


The Tibia (tibia, a flute or pipe) is situated at the front and inner side of the 
leg, and, excepting the femur, is the longest and largest bone in the skeleton. It 
is prismoid in form, expanded above, where it enters into the knee-joint, more 
slightly enlarged below. In the male, its direction is vertical, and parallel with 
the bone of the opposite side ; but in the female it has a slight oblique direction 
downwards and outwards, to compensate for the oblique direction of the femur in- 
wards. It presents for examination a shaft and two extremities. 

The Upper Extremity, or lead, is large and expanded on each side into two 
lateral eminences, the twberosities. Superiorly, the tuberosities present two smooth, 
concave surfaces, which articulate with the condyles of the femur; the internal, 
articular surface is longer and deeper, but narrower than the external, and oval 
from before backwards, to articulate with tho internal condyle; the external one 
being broader, flatter, and more circular, to articulate with the external condyle. 
Between the two articular surfaces, and nearer the posterior than the anterior 
aspect of the bone, is an eminence, the spinous process of the tibia, surmounted 
by a prominent tubercle on each side, which gives attachment. to the extremitics 
of the semilunar fibro-cartilages ; in front and behind the spinous process is 4 


TIBIA. 
Fic. 213.—Bones of the Right Leg. Anterior 
Surface. 
Head 
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rough depression for the attach- 
ment of the anterior and pos- 
terior crucial ligaments and the 
semilunar cartilages. The an- 
terior surfaces of the tuberos- 
ities are continuous with one 
another, forming a single large 
surface, which is somewhat flat- 
tened: it is triangular, broad 
above, and perforated by large 
vascular foramina, narrow below, 
where it terminates in a promi- 


the lower half of this tubercle is 
rough, for the attachment of the 
ligamentum patelle ; the upper 
half is a smooth facet corres- 
ponding, in the recent state, with 
a bursa which separates the liga- 
ment from the bone. Posteriorly 
the tuberosities are separated 
from each other by a shallow 
depression, the popliteal notch, 
which gives attachment to part 
of the posterior crucial ligament 
and part of the posterior ligament 
of the knee-joint. The posterior 
surface of the inner tuberosity 


‘presents a deep transverse groove, 


for the insertion of one of the 
fasciculi of the tendon of the 
Semi-membranosus. The lateral 
surfaces are convex and rough : 
the zuternal one, the most pro- 
minent, gives attachment to the 
internal lateral ligament, and is 
marked by a groove, for the in- 
sertion of the innermost fasci- 
culus of the tendon of the Semi- 
membranosus. The external 
surface is the least prominent, it 
presents posteriorly a flat articu- 
lar facet, nearly circular in form, 
directed downwards, backwards, 
and outwards, for articulation 
with the fibula. In front it pre- 
sents a prominent rough emi- 
nence, situated on a level with 
the upper border of the tubercle 
of the tibia, for the attachment 
of the ilio- tibial band. Just 
below this the Extensor longus 
digitorum and a slip from, the 
Biceps are attached. 

The Shaft of the tibia is of a 
triangular prismoid form, broad 

R 


242 1 THE SKELETON. 


above, gradually decreasing in size to its most slender part, at the commence- 
ment of its lower fourth, where fracture most frequently occurs; it then enlarges 
again towards its lower extre-. 


mity. It presents for exami- Fic, 214.—Bones of the Right Leg. Posterior 
nation three surfaces and three Surface. 
borders. 


The anterior border, the 
most prominent of the three, is BR con Rar a en ee e ae 
called the crest of the tibia, or, SR ig ical aia 
in popular language, the shin ; it emer a | 
commences above at the tubercle, 
and terminates below at the 
anterior margin of the inner 
malleolus. This border is very 
prominent in the upper two- 
thirds of its extent, smooth 
and rounded below. It presents 
a very flexuous course, being 
curved outwards above, and in- 
wards below ; it gives attachment 
to the deep fascia of the leg. 

The internal border is smooth 
and rounded above and _ be- 
low, but more prominent in the 
centre; it commences at the 
back part of the inner tuberosity, 
and terminates at the posterior 
border of the internal malleolus ; 
its upper part gives attacliment 
to the internal lateral ligament 
of the knee to the extent of 
about two inches, and to some 
fibres of the Popliteus muscle ; 
its middle third, to some fibres 
of the Soleus and Flexor longus 
digitorum muscles. 

The external border, or in- 
terosseous ridge, is thin and 
prominent, especially its central 
part, and gives attachment to 
the interosseous membrane; it 
commences above in front of the 
fibular articular facet, and bifur- 
cates below, to form the bound- 
aries of a triangular rough sur- 
face, for the attachment of the 
interosseous ligament connecting 
the tibia and fibula. 

The internal surface is 
smooth, convex, and broader 
above than below; its upper 
third, directed forwards and in- 
wards, is covered by the aponeu- 
rosis derived from the tendon of 
the Sartorius, and by the ten- 
dons of the Gracilis and Semi- 
tendinosus, all of which. are 
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inserted nearly as far forwards as the anterior border; in the rest of its extent it 
is subcutaneous. 

The external surface is narrower than the internal ; its upper two-thirds pre- 
gent a shallow groove for the attachment of the Tibialis anticus muscle; its lower 
third is smooth, convex, curves gradually forwards to the anterior part of the bone, 
and is covered from within outwards by the tendons of the following muscles: 
Tibialis anticus, Extensor proprius pollicis, Extensor longus digitorum. 

The posterior surface (fig. 214) presents, at its upper part, a prominent ridge, 
the oblique line of the tibia, which extends from the back part of the articular 
facet for the fibula obliquely downwards, to the internal border, at the junction of 
its upper and middle thirds. It marks the limit for the insertion of the Popliteus 
muscle, and serves for the attachment of the popliteal fascia and part of the 
Soleus, Flexor longus digitorum, and Tibialis posticus muscles; the triangular 
concave surface, above and to the inner side of this line, gives attachment to the 
Popliteus muscle. The middle third of the posterior surface is divided by a vertical 
ridge into two lateral halves: the ridge is well-marked at its commencement at 
the oblique line, but becomes gradually indistinct below: the inner and broader 
half gives attachment to the Flexor longus digitorum, the outer and narrower to 
part of the Tibialis posticus. The remaining part of tle bone presents a smooth 
surface covered by the Tibialis posticus, Flexor longus digitorum, and Flexor longus 
pollicis muscles. Immediately below the oblique line is the medullary foramen, 
which is directed obliquely downwards. 

The Lower Extremity, much smaller than tle upper, presents five surfaces ; it 
is prolonged downwards, on its inner side into a strong process, the internal mal- 
leolus. The inferior surface of the bone is quadrilateral, and smooth, for articu- 
lation with the astragalus. This surface is concave from before backwards, and 

| broader in front than behind., It is 

Via. 21 5.—Plan of the Development of the traversed from before backwards by a 

Tibia. By Three Centres. slight elevation, separating two lateral 

uppe™ cage CM hy depressions. It is narrow internally, 

aS where the articular surface becomes 

continuous with that on the imner 
malleolus. The anterior surface of 
the lower extremity is smooth and 
rounded above, and covered by thie 
tendons of the Extensor muscles of 
the toes; its lower margin presents 
a rough transverse depression, for the 
attachment of the anterior ligament 
of the ankle-joint; the posterior sur- 
fuce presents a superficial groove 
directed obliquely downwards and 
inwards, continuous with a similar 
groove on the posterior extremity of 
the astragalus, and serving for the 
passage of the tendon of the Flexor 
longus pollicis; the external surface 
presents a triangular rough depression 
Joins Shofeabous for the attachment of the inferior 
ee y. interosseous ligament connecting it 
“wer extremity with the fibula ; the lower part of this 

- depression is smooth, covered with 

cartilage in the recent state, and articulates with the fibula. This surface is 
bounded by two prominent ridges, continuous above with the interosseous ridge ; 
they afford attachment to the anterior and posterier tibio-fibular ligaments. The 
‘internal surface of the lower extremity is prolonged downwards to form a strong 


Pyramidal process, flattened from without inwards—the inner malleolus. The 
| R2 






Appears at birth vine Shaft about 
20m x” 


Appears at 2% ye. — 
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inner surface of this process is convex and subcutaneous; its owter surface, smooth 
and slightly concave, deepens the articular surface for the astragalus ; its anterior 
border is rough, for the attachment of the anterior fibres of the Deltoid ligament ; 
its posterior border presents a broad and deep groove, directed obliquely down- 
wards and inwards, which is occasionally double ; this groove transmits the tendons 
of the Tibialis posticus and Flexor longus digitorum muscles. The swmmit of the 
internal malleolus is marked by a rough depression behind, for the attachment of 
the internal lateral ligament of the ankle-joint. , 
Structure.—Like that of the other long bones. At the junction of the middle 
and lower third, where the bone is smallest, the wall of the shaft is thicker than in 
other parts, in order to compensate for the smallness of the calibre of the bone. 
Development.—By thrce centres (fig. 215): one for the shaft, and one for each 
extremity. Ossification commences in the centre of the shaft about the seventh 
week, and gradually extends towards either extremity. The centre for the upper 
epiphysis appears at birth ; it is flattened in form, and has a thin, tongue-shaped 
process in front, which forms the tubercle. That for the lower epiphysis appears 
in the second year. The lower epiphysis joins the shaft at about the eighteenth, 
and the upper one about the twentieth year. ‘Two additional centres occasion- 
ally exist, one for the tongue-shaped process of the upper epiphysis, the tubercle, 
and one for the inner malleolus. 
Articulations.— With three bones: the femur, fibula, and astragalus. 
Attachment of Muscles.— To twelve: to the inner tuberosity, the Semi- 
membranosus: to the outer tuberosity, the Tibialis anticus and Extensor longus 
digitorum and Biceps; to the shaft, its internal surface, the Sartorius, Gracilis, 
and Semitendinosus ; to its external surface, the Tibialis anticus; to its posterior 
surface the Popliteus, Soleus, Flexor longus digitorum, and Tibialis posticus ; to 
the tukercle, the hgamentum patelle. 


THE Finvupa. (Figs. 213, 214.) 


The Fibula (fibula, a clasp) is situated at the outer side of the leg. It is the 
smaller of the two bones, and, in proportion to its length, the most slender of all 
the long bones ; it is placed nearly parallel with the tibia. Its upper extremity is 
small, placed below the level of the kneo-joint, and excluded from its formation ; 
the lower extremity inclines a little forwards, so as to be on a plane anterior to that 
of the upper end, projects below the tibia, and forms the outer ankle. It presents 
for examination a shaft and two extremities. 

The Upper Extremity, or Head, is of an irregular rounded form, presenting 
above a flattened articular facet, directed upwards and inwards, for articulation 
with a corresponding facet on the external tuberosity of the tibia. On the outer 
side is a thick and rough prominence, continued behind into a pointed eminence, 
the styloid process, which projects upwards from the posterior part of the head. 
The prominence gives attachment to the tendon of the Biceps muscle, and to the 
long exterpal lateral ligament of the knee, the ligament dividing the tendon into two 
parts. The summit of the styloid process gives attachment to the short external 
lateral ligament. The remaining part of the circumference of the head is rough, 
for the attachment of the anterior superior tibio-fibular ligament, and the upper and 
anterior part of the Peroneus longus in front ; and of the posterior superior tibio- 
fibular ligament, and the upper fibres of the outer head of the Soleus muscle behind. 

The Lower Extremity, or external malleolus, is of a pyramidal form, somewhat 
flattened from without inwards, and is longer, and descends lower, than the internal 
malleolus. Its external surface is convex, subcutaneous, and continuous with the 
triangular (also subcutaneous) surface on the outer side of the shaft. The internal 
surface presents in front a smooth triangular facet, broader above than below, and 
convex from above downwards, which articulates with a corresponding surface on 
the outer side of the astragalus. Behind and beneath the articular surface is 4 
rough depression, which gives attachment to the posterior fasciculus of the external 
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lateral ligament of the ankle. The anterior border is thick and rough, and marked 
below by a depression for the attachment of the anterior fasciculus of the external 
lateral ligament. The posterior border is broad and marked by a shallow groove, 
for the passage of the tendons of the Peroneus longus and brevis muscles. The 
summit is rounded, and gives attachment to the middle fasciculus of the external 
lateral ligament. | 

The shaft presents four surfaces—anterior, posterior, internal, and external ; 
and four borders—the antero-external, the antero-internal, the postero-external, 
and the postero-internal. 

The antero-external border commences above in front of the head, runs verti- 
cally downwards to a little below the middle of the bone, and then curving some- 
what outwards, bifurcates so as to embrace the triangular subcutaneous surface 
immediately above the outer surface of the external malleolus. This border gives 
attachment to an intermuscular septum, which separates the extensor muscles on 
the anterior surface of the leg from the Peroneus longus and brevis muscles. 

The antero-internal border, or interosseous ridge, is situated close to the inner 
side of the preceding, and runs nearly parallel with it in the upper third of its ex- 
tent, but diverges from it so as to include a broader space in the lower two-thirds. 
It commences above just beneath the head of the bone (sometimes it is quite in- 
distinet for about an inch below the head), and terminates below at the apex of a 
rough triangular surface immediately above the articular facet of the external mal- 
leolus. It serves for the attachment of the interosseous membrane, and separates 
the extensor muscles in front from the flexor muscles behind. The portion of 
bone included between the anterior and interosseous lines forms the anterior 
surface. 

The postero-external border is sharp and prominent ; it commences above at 
the base of the styloid process, and terminates below.in the posterior border of the 
outer malleolus. It is directed outwards above, backwards in the middle of its 
course, backwards and a little inwards, below, and gives attachment to an aponeu- 
rosis which separates the peronei muscles on the outer surface of the shaft from the 
flexor muscles on its posterior surface. 

The postero-internal border, sometimes called the oblique line, commences above 

at the inner side of the head and terminates by becoming continuous with the 
antcro-internal border or interosseous ridge at the lower fourth of the bone. It is 
well marked and prominent at the upper and middle parts of the bone, less marked 
below, where it terminates at the apex of the rough triangular surface immediately 
above the articular facet of the external malleolus. It gives attachment to an 
aponeurosis which separates the Tibialis posticus from the Soleus above and the 
Flexor longus pollicis below. 
_ The anterior surface is the interval between the antero-external and antero- 
internal borders. It is extremely narrow and flat in the upper third of its extent ; 
broader and grooved longitudinally in its lower third; it serves for the attachment 
of three muscles, the Extensor longus digitorum, Peroneus tertius, and Extensor 
proprius pollicis. 

The external surface is the space between the antero-external and postero- 
external borders. It is much broader than the preceding, and often deeply grooved, 
18 directed outwards in the upper two-thirds of its course, backwards in the lower 
third, where it is continuous with the posterior border of the external malleolus. 
This surface is completely occupied by the Peroneus longus and brevis muscles. 

The internal surface is the interval included between the antero-internal and 
the postero-internal borders. It is directed inwards, and is grooved for the attach- 
nent of the Tibialis posticus muscle. 

The posterior surface is the space included between the postero-external and 
the postero-internal borders; it is continuous below with the rough triangular 
surface above the articular: facet of the outer malleolus; it is directed backwards 
above, backwards and inwards at its middle, directly inwards below. Its upper 
third ig rough, for the attachment of the Soleus muscle; its lower part pr sents 
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a triangular rough surface, connected to the tibia by a strong interosseous ligament, 
and between these two points the entire surface is covered by the fibres of origin 
of the Flexor longus pollicis muscle. At about the middle of this surface is the 
nutrient foramen, which is directed downwards. 

In order to distinguish the side to which the bone belongs, hold it with the 
lower extremity downwards, and the broad 
groove for the Peronei tendons backwards, i.e. Fig. 216.—Plan of the Development 
towards the holder : the triangular subcutaneous ofthe Fibula. By Three Centres. 
surface will then be directed to the side to which 
the bone belongs. 

Articulations.— With two bones: the tibia 
and astragalus. 

Development.—- By thrce centres (fig. 216) : 
one for the shaft, and one for each extremity. 
Ossification conimences in the shaft about the 
eighth week of fostal life, a little later than in 
the tibia, and extends gradually towards the 
extremities. At birth both ends are cartila- 
ginous. Ossification commences in the lower 
end in the second year, and in the upper one 
about the fourth year. The lower epiphysis, 
the first in which ossification commences, be- 
comes united to the shaft first, contrary to the 
law which appears to prevail with regard to the 
junction of epiphyses with diaphyses : this takes 
place about the twentieth year ; the upper epi- 
physis is joined about the twenty-fifth year.* 

Attachment of muscles.—To nine: to the 
head, the Biceps, Soleus, and Peroncus longus: 
to the shaft, its anterior surface, the Extensor 
longus digitorum, Peroneus tertius, and Ex- 
tensor proprius pollicus ; to the internal surface, 
the Tibialis posticus: to the posterior surface, the Soleus and Flexor longus 
pollicis : to the external surface, the Peroneus longus and brevis. 





THE FOOT. (Vigs. 217, 218.) 


The skeleton of the Foot consists of three divisions: the Tarsus, Metatarsus, 
aud Phalanges. 


THE TARSUS. 


The bones of the Tarsus are seven in number: viz. the caleancum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external cuneiform bones. 
¢ 


THE CALUANEUM. 


The Calcaneum, or Os Calcis (calx, the heel), is the largest and strongest of the 
tarsal bones. It is irregularly cuboidal in form, and situated at the lower and 
back part of the foot, serving to transmit the weight of the body to the ground, 
and forming a strong lever for the muscles of the calf. It presents for examination 
six surfaces: superior, inferior, external, internal, anterior, and posterior. 

The superior surface is formed behind, of the upper aspect of that part of the 
os calcis which projects backwards to form the heel. It varies in length in differ- 
ent individuals; is convex from side to side, concave from before backwards, and 
corresponds above to a mass of adipose substance placed in front of the tendo 


* It will be observed that in the fibula, as in other long bones, the epiphysis towards 
which the nutrient artery is directed is the one first joined to the shaft. 
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Achillis. In the middle of the superior surface are two (sometimes three) articular 
facets, separated by a broad shallow groove, which is directed obliquely forwards 
and outwards, and is rough for the attachment of the interosseous ligament con- 
necting the astragalus and os calcis. Of the two articular surfaces, the erternal 
is the larger, and situated on the body of the bone: it is of an oblong form, wider 
behind than in front, and convex from before backwards. The internal articular 
surface ig supported on a projecting process of bone, called the lesser process of 
the caleaneum (sustentaculum tali) ; it is also oblong, concave longitudinally, and 
sometimes subdivided into two parts, which differ in size and shape. More 
anteriorly is seen tle upper surface of the greater process, marked by a rough 
depression for the attachment of numerous ligaments, and the origin of the 
Extensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, wider behind than in front, 
aud convex from side to side; it Is bounded posteriarly by two tubercles, separated 
by a rough depression ; the external, small, prominent, and rounded gives attach- 
ment to part of the Abductor minimi digiti; the internal, brqader and larger, for 
the support of the heel, gives attachment, by its prominent inner margin, to the 
Abductor pollicis, and in front to the Flexor brevis digitorum muscles; the de- 
pression between the tubercles attaches the Abductor minimi digiti and plantar 
fascia. The rough surface in front of the tubercles gives attachment to the long 
plantar ligament, and to the outer head of the Flexor accessorius muscle; and to 
2» prominent tubercle nearer the anterior part of the bone, as well as to a transverso 
groove in front of it, is attached the short plantar ligament. 

The external surface is broad, flat, and almost subcutaneous ; it presents near 
its centre a tubercle, for the attachment of the middle fasciculus of the external 
lateral ligament. Above the tubercle is a broad smooth surface, giving attach- 
inent, at its upper and anterior part, to the external calcaneo-astragaloid ligament ; 
and in front of the tubercle a narrow surface marked by two oblique grooves, 
separated by an elevated ridge which varies much in size in different bones; it is 
named the peroneal ridye or spine, and gives attachment to a prolongation from 
the external annular ligament. The superior groove transmits the tendon of the 
Peroneus brevis; the inferior, the tendon of the Peroneus longus. 

The internal surface presents a deep concavity, directed obliquely downwards 
aud forwards, for the transmission of the plantar vessels and nerves and Flexor 
tendons into the sole of the foot; it affords attachment to part of the Flexor 
accessorius muscle. This surface presents an eminence of bone, the lesser process 
or Sustentaculum Tali, which projects horizontally inwards from its upper and 
fore part, and to which a slip of the tendon of the Tibialis posticus is attached. 
This process is concave above, and supports the anterior articular surface of tho 
astragalus ; below, it is grooved for the tendon of the Flexor longus pollicis. Its 
free margin is rough for the attachment of part of the internal lateral ligament of 
the ankle-joint. 

The anterior surface, of a somewhat triangular form, is smooth, concavo- 
convex, and articulates with the cuboid. It is surmounted, on its outer side, by 
% rough prominence, which forms an important guide to the surgeon in the per- 
formance of Chopart’s amputation. : 

The posterior surface is rough, prominent, convex, and wider below than 
above. Its lower part is rough, for the attachment of the tendo Achillis, and 
of the Plantaris muscle ; its upper part is smooth, and is covered by a bursa which 
Separates the tendon from the bone. 

Articulations.—With two bones: the astragalus and cuboid. 

Attachment of Muscles.—To eight; part of the Tibialis posticus, the tendo 
Achillis, Plantaris, Abductor pollicis, Abductor minimi digiti, Flexor brevis digi- 
torum, Flexor accessorius, and Extensor brevis digitorum. 
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THE CUROID. 


The Cuboid (xvBos, a cube, and ei8os, like) bone is placed on the outer side of 
the foot, in front of the os calcis, and behind the fourth and fifth metatarsal bones. 
It is of 8 pyramidal shape, its base being directed upwards and inwards, its apex 
downwards and outwards. It may be distinguished from the other tarsal bones by 
the existence of a deep groove on its under surface, for the tendon of the Peroneus 
longus muscle. It presents for examination six surfaces: three articular, and 
three non-articular. 

The non-articular surfaces are the superior, inferior, and external. The 
superior or dorsal surface, directed upwards and outwards, is rough, for the 
uttacliment of numerous ligaments. The inferior or plantar surface presents 
in front a deep groove, which runs obliquely from without, forwards and inwards ; 
it lodges the tendon of the Peroneus longus, and is bounded behind by a promi- 
nent ridge, to which is attached the long calcaneo-cuboid ligament. ‘The ridge 
terminates externally in an eminence, the tuberosity of the cuboid, the surface of 
which presents a convex facet, for articulation with the sesamoid bone of the 
tendon contained in the groove. The surface of bone behind the groove is rough, 
for the attachment of the short plantar ligament and a few fibres of the Flexor 
brevis pollicis. The external surface, the smallest and narrowest of the three, 
presents a deep notch formed by the commencement of the peroneal groove. 

he articular surfaces are the posterior, anterior, and internal. The posterior 
surface is smooth, triangular, and concavo-convex, for articulation with the anterior 
surface of the os calcis. Tho anterior, of smaller size, but also irregularly trian- 
cular, is divided by a vertical ridge into two facets; the inner facet, quadrilateral 
in form, articulates with the fourth metatarsal bone ; the outer one, larger and 
more triangular, articulates with the fifth metatarsal. The internal surface is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
smooth oval facet, for articulation with the external cuneiform bone; and beliind 
this (occasionally) a smaller facet, for articulation with the scaphoid ; it is rough 
in the rest of its extent, for the attachment of strong interosseous ligaments. 

To ascertain to which foot it belongs, hold the bone so that its under surface, 
marked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder: the narrow non-articular surface, 
inurked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

“Articulations.—With four bones: the os calcis, external cuneiform, and the 
fourth and fifth metatarsal bones; occasionally with the scaphoid. 

Attachment of Muscles.---Part of the Flexor brevis pollicis. 


THE ASTRAGALUS. 


The Astragalus (dorpidyodos, a die) is the largest of the tarsal bones, next to 

he o8 caleis. It occupies the middle and upper part of the tarsus, supporting the 

tibia above, articulating: with the malleoli on eitler side, resting below upon the 

os calcis, and joined in front to the scaphoid. This bone may essily be recognised 

hy its large rounded head, by the broad articular facet on its upper convex surface, 

or by the two articular facets separated by a deep groove on its under concave 
surface. It presents six surfaces for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia. The trochlea is broader in front than behind, convex 
from before backwards, slightly concave from side to side; in front of it is the 
"pper surface of the neck of the astragalus; rough for the attachment of ligaments. 
The inferior surface presents two articular facets separated by a deep groove. 
"he groove runs obliquely forwards and outwards, becoming gradually broader 
ind deeper in front: it corresponds with a similar groove upon the upper surface 
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of the os calcis, and forms, when articulated with that bone, a canal, filled up in 
the recent state by the interosseous calcaneo-astragaloid ligament. Of the two 
articular facets, the posterior is the larger, of an oblong form, and deeply concave 
from side to side; the anterior, although nearly of equal length, is narrower, of an 
elongated oval form, convex longitudinally, and often subdivided into two by an. 
elevated ridge; of these the posterior articulates with the lesser process of the os 
calcis; the anterior, with the upper surface of the calcaneo-scaphoid ligament. The 
internal surface presents at its upper part a pear-shaped articular facet for the 
inner malleolus, continuous above with the trochlear surface; below the arti- 
cular surface is a rough depression, for the attachment of the deep portion of the 
internal lateral ligament. The external surface presents a large triangular facet, 
concave from above downwards, for articulation with the external malleolus; it is 
continuous above with the trochlear surface ; and in front of it is a rough depres- 
sion for the attachment of the anterior fasciculus of the external lateral ligament of 
the ankle-joint. The anterior surface, convex and rounded, forms the head of the 
astragalus; it 1s smooth, of an oval form, and directed obliquely inwards and down- 
wards; it articulates with the scaphoid. On its under surface is a small facet, 
continuous in front with the articular surface of the head, behind with the smaller 
facet for the os calcis. This rests on the inferior calcaneo-scaphoid ligament, 
being separated from it by a prolongation of the synovial sac of the astragalo- 
scaphoid joint. The head is surrounded by a constricted portion, the neck of the 
astragalus. The posterior surface is narrow, and traversed by a groove, which 
runs obliquely downwards and inwards, and transmits the tendon of the Flexor 
longus pollicis, external to which is a horizontal notch or depression, in which the 
posterior fasciculus of the external lateral ligament is lodged. 

To ascertain to which foot it belongs, hold the bone with the broad articular 
surface upwards, and the rounded head forwards; the lateral triangular articular 
aes for the external malleolus will then point to the side to which the bone 

elongs, 

Articulations.—With four bones: tibia, fibula, os calcis, and scaphoid. 


THE SCAPHOID. 


The Scaphoid or Navicular bone, so called from its fancied resemblance to a 
hoat (oxagy, a boat), is situated at the inner side of the tarsus, between the astra- 
gulus behind and the three cuneiform bones in front. This bone may be distin- 
rae by its form, being concave behind, convex and subdivided into three facets 
in front. 

. The anterior surface, of an oblong form, is convex from side to side, and sub- 
(ivided by two ridges into three facets, for articulation with the three cuneiform 
bones.» The posterior surface is oval, concave, broader externally than internally, 
uud articulates with the rounded head of the astragalus. The superior surface is 
convex from side to side, and rough for the attachment of ligaments. The inferior 
1s somewhat concave, irregular, and also rough for the attachment of ligaments. 
Che internal surface presents a rounded tubercular eminence, the tuberosity of the 
scaphoid, which gives attachment to part of the tendon of the Tibialis posticus. 
| he external surface is rough, and irregular, for the attachment of ligamentous 
fibres, and occasionally presents a small facet for articulation with the cuboid bone. 

To ascertain to which foot it belongs, hold the bone with the concave articular 
surface backwards, and the convex dorsal surface upwards; the external surface 
will point to the side to which the bone belongs. 

Articulations.— With four bones: astragalus and three cuneiform; occasionally 
also with the cuboid. 

Attachment of Muscles.—Part of the Tibialis posticus. 

_ The Cuneiform Bones have received their name from their wedge-like shape 
(cineus, a wedge, and forma, likeness). They form with the cuboid the most ante- 
‘lor row of the tarsus, being placed between the scaphoid behind, the three inner- 
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most metatarsal bones in front, and the cuboid externally. They are called the 
jirst, second, and third, counting from the inner to the outer side of the foot, and, 
from their position, internal, middle, and external. 


THE INTERNAL CUNEIFORM. 


The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid behind and the base of the first metatarsal 
in front. It may be distinguished from the other two by its large size, and its 
more irregular wedge-like form. Without the others, it may be known by the 
large kidney-shaped anterior articulating surface, and by the prominence on the 
inferior or plantar surface for the attachment of the Tibialis posticus. It presents 
for examination six surfaces. 

The internal surface is subcutaneous, and forms part of the inner border of the 
foot; it is broad, quadrilateral, and presents at its anterior inferior angle a smooth 
oval facet, into which the tendon of the Tibialis anticus is partially inserted ; in 
the rest of its extent it is rough, for the attachment of ligaments. The external 
surface is concave, presenting, along its superior and posterior borders, a narrow 
L-shaped surface for articulation with the middle cuneiform behind, and second 
metatarsal bone in front: in the rest of its extent, it is rough for the attachment 
of ligaments, and- prominent below, where it forms part of the tuberosity. The 
anterior surface, kidney-shaped, much larger than the posterior, articulates with 
the metatarsal bone of the great toe. The posterior surface is triangular, concave, 
and articulates with the innermost and largest of the three facets on the anterior 
surface of the scaphoid. The inferior or plantar surface is rough, and presents a 
prominent tuberosity at its back part for the attachment of part of the tendon of 
the @ibialis posticus. It also gives attachment in front to part of the tendon of 
the Tibialis anticus. The superior surface is the narrow pointed end of the wedge, 
which is directed upwards and outwards; it is rough for the attachment of ligaments. 

To ascertain to which side it belongs, hold the bone so that its superior narrow 
edge looks upwards, and the long, kidney-shaped, articular surface forwards ; the 
external surface, marked by its vertical and horizontal articular facets, will poimt 
to the side to which it belongs. 

Articulations.— With four bones: scaphoid, middle cuneiform, first and second 
metatarsal bones. 

Attachment of Muscles.—To two: the Tibialis anticus and posticus. 


THE MiIppLE CUNEIFORM. 


The Middle Cuneiform, the smallest of the three, is of very regular wedge-like 
form, the broad extremity being placed upwards, the narrow end downwards. lt 
is situated between the other two bones of the same name, and articulates with 
the seaphoid behind, and the second metatarsal in front. It may be distinguished 
from the external cuneiform bone, which it much resembles in general appearance, 
by the articular facet, of angular form, which runs round the upper and back part 
of its inner surface; and if the two bones from the same foot are together, the 
middle cuneiform is much the smaller. 

The anterior surface, triangular in form, and narrower than the posterior, 
articulates with the base of the second metatarsal bone. The posterior surface, 
also triangular, articulates with the scaphoid. The internal surface presents 10 
L-shaped articular facet, running along the superior and posterior borders, {or 
articulation with the internal cuneiform, and is rough in the rest of its extent for 
the attachment of ligaments. The external surface presents posteriorly a smooth 
facet for articulation with the external cuneiform bone. The superior surface 
forms the base of the wedge ; ‘it is quadrilateral, broader behind than in front, and 
rough for the attachment of ligaments. The inferior surface, pointed and tuber- 
cular, is also rough for ligamentous attachment. 
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To ascertain to which foot the bone belongs, hold its superior or dorsal surface 
upwards, the broadest edge being towards the holder: the smooth facet (limited 
to the posterior border) will then point to the side to which it belongs. 

Articulations.— With four bones: scaphoid, internal and external cuneiform, 
and second metatarsal bone. 

Attachment of Muscle.—A slip from the tendon of the Tibialis posticus is 
attached to this bone. 


Tye ExternaLt CuNEIFORM. 


The External Cuneiform, intermediate in size between the two preceding, is 
of a very regular wedge-like form, the broad extremity being placed upwards, the 
narrow end downwards. It occupies the centre of the front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, the scaphoid 
behind, and the third metatarsal in front. It is distinguished from the internal 
cuneiform bone by its more regular wedge-like shape, and by the absence of the 
kidney-shaped articular surface: from the middle cuneiform, by the absence of the 
L-shaped facet, and by the two articular facets which are present on both its 
ier and outer surfaces. It has six surfaces for examination. 

The anterior surface, triangular in form, articulates with the third metatarsal 
bone. The posterior surface articulates with the most external facet of the 
scaphoid, and is rough below for the attachment of ligamentous fibres. The internal 
surface presents two articular facets, separated by a rough depression; the anterior 
one, situated at the superior angle of the bone, articulates with the outer side of 
the base of the second metatarsal bone; the posterior one skirts the posterior 
border, and articulates with the middle cuneiform; the rough depression between 
the two gives attachment to an interosseous ligament. The crternal surface also 
presents two articular facets, separated by a rough non-articular surface ; ‘the 
anterior facet, situated at the superior angle of the bone, is small, and articulates 
with the inner side of the base of the fourth metatarsal; the posterior, and larger 
one articulates with the cuboid; the rough non-articular surface serves for the 
ittachment of an interosseous ligament. The three facets for articulation with 
the three metatarsal bones are continuous with one another, and covered by a 
prolongation of the same cartilage; the facets for articulation with the middle 
cuneiform and scaphoid are also continuous, but that for articulation with the 
cuboid is usually separate. The superior or dorsal surface is of an oblong squaro 
form; its posterior external angle being prolonged backwards. ‘Tho inferior or 
plantar surface is an obtuse rounded margin, and serves for the attachment of 
part of the tendon of the Tibialis posticus, part of tle Flexor brevis pollicis, and 
ligaments. 

To ascertain to which side it belongs, hold the bone with the broad dorsal 
surface upwards, the prolonged edge backwards; the separate articular facet for 
the cuboid will point to the proper side. 

Articulations.— With six bones: the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles.—To two: part of the Tibialis posticus, and Flexor 
brevis pollicis, 


Tre METATARSAL Bonus. 


_ The Metatarsal Bones are five in number; they are long bones, and subdivided 
into a shaft and two extremities. | 
Common characters.—The Shaft is prismoid in form, tapers gradually from the 
tarsal to the phalangeal extremity, and is slightly curved longitudinally, so as 
to be concave below, slightly convex above. The Posterior Extremity, or Base, is 
vedge-shaped, articulating by its terminal surface with the tarsal bones, and by its 
sateral surfaces with the contiguous metatarsal bones; its dorsal and planter sur- 
“~ being rough for the attachment of ligaments. The Anterior Extremity, or 
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Head, presents a terminal rounded articular surface, oblong from above downwards, 
and extending further backwards below than above. Its sides are flattened, and 
present a depression, surmounted by a tubercle, for ligamentous attachment. — Its 
under surface is grooved in the middle line for the passage of the Flexor tendon, 
and marked on each sidexby an articular eminence continuous with the termina] 
articular surface. 

Peculiar characters.—Tle First is remarkable for its great size, but is the 
shortest of all the metatarsal bones. The shaft is strong, and of well-marked 
prismoid form. The posterior extremity presents no lateral articular facets ; its 
terminal articular surface is of large size, kidney-shaped, and its circumference 
grooved, for the tarso-metatarsal ligaments; its inferior angle presents a rough 
oval prominence for the insertion of the tendon of the Peroneus longus. The head 
is of large size; on its plantar surface are two grooved facets, over which glide 
sesamoid bones; the facets are separated by a smooth elevated ridge. 

This bone is known by the single kidney-shaped articular surface on its base: 
the deeply grooved appearance of the plantar surface of its head; and its great 
thickness, relatively to its length. When it is placed in its natural position, the 
concave border of the kidney-shaped articular surfuce on its base points to the side 
to which the bone belongs, 

The Second is the longest and largest of the remaining metatarsal bones, being 
prolonged backwards into the recess formed between the three cuneiform bones. 
Tts tarsal extremity is broad above, narrow and rough below. It presents four 
articular surfaces: one behind, of a triangular form, for articulation with the 
middle cuneiform ; one at the upper part of its internal lateral surface, for articu- 
lation with the internal cuneiform; and two on its external lateral surface, 1 
superior and an inferior, separated by a rough depression. Each of the latter 
artigular surfaces is divided by a vertical ridge into two parts; the anterior segment 
of each facet articulates with the third metatarsal; the two posterior (sometimes 
continuous) with the external cuneiform. 

The facets on the tarsal extrenuty of the second metatarsal bone serve at once 
to distinguish it from the rest and to indicate the foot to which it belongs ; there 
being one facet at the upper angle of the internal surface, and two facets, each: 
subdivided in two parts, on the external surface, pointing to the side to which the 
bone belongs. The fact that the two posterior subdivisions of these external facets 
sometimes run into one should not be forgotten. 

_ The Third articulates behind, by means of a triangular smooth surface, with the 
extemal cuneiform ; on its inner side, by two facets, with the second metatarsal ; 
and on its outer side, by a single facet, with the fourth metatarsal. The latter 
facet is of circular form, and situated at the upper angle of the base. 

The third metatarsal is known by its having at its tarsal end two undivided 
facets on the inner side, and a single facet on the outer. This distinguishes it 
from the second metatarsal, in which the two facets, found on one side of its tarsal 
end, are each subdivided into two. ‘The single facet (when the bone is put in its 
natural, position) is on the side to which the bone belongs. 

The Fourth is smaller in size than the preceding; its tarsal extremity presents 
a terminal quadrilateral surface, for articulation with the cuboid ; a smooth facet 
on the inner side, divided by a ridge into an anterior portion for articulation with 
the third metatarsal, and a posterior portion for articulation with the external 
cuneiform; on the outer side a single facet, for articulation with the fifth meta- 
tarsal. 

The fourth metatarsal is known by its having a single facet, on either side 
of the tarsal extremity, that on the inner side being divided into two parts. I! 
this subdivision be not recognisable, the fact that its tarsal end is bent some- 
what outwards will indicate the side to which it belongs, as Mr. Holden points out: 

The Fifth is recognised by the tubercular eminence on the outer side of its 
base. It articulates behind, by a triangular surface cut obliquely from without 
inwards, with the cuboid; and internally, with the fourth metatarsal. 
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The projection on the outer side of this bone at its tarsal end at once distin- 
guishes it from the others, and points to the side to which it belongs. 

Articulations.—Each bone articulates with the tarsal bones by one extremity, 
and by the other with the first row of phalanges. The number of tarsal bones 
with which each metatarsal articulates, is one for the first, three for the second, 
one for the third, two for the fourth, and one for the fifth. 

Attachment of Muscles.—To the first metatarsal bone, three: part of the 
Tibialis anticus, the Peroneus longus, and First dorsal interosseous. To the 
second, four: the Adductor pollicis, and First and Second dorsal interosseous, and 
a slip from the tendon of the Tibialis posticus. To the third, five: the Adductor 
pollicis, Becond and Third dorsal, and First plantar interosseous, and a slip from 
the tendon of the Tibialis posticus. To the fourth, five: the Adductor pollicis, 
Third and Fourth dorsal, and Second plantar interosseous, and a slip from the 
tendon of the Tibialis posticus. To the fifth, six: the Peroneus brevis, Peroneus 
tertius, Flexor brevis minimi digiti, Transversus pedis, Fourth dorsal, and Third 
Plantar interosseous. 


PHALANGES. 


lhe Phalanges of the foot, both in number and general arrangement, resemble 
those in the hand; there being two in the great toe, and three in each of the other 
toes. 

The phalanges of the first row resemble closely those of the hand. The shaft 
is compressed from side to side, convex above, concave below. The posterior er- 
(remity is concave; and the anterior ertremity presents a trochlear surface, for 
articulation with the second phalanges. 

The phalanges of the second row are remarkably small and short, but rather 
broader than those of the first row. 

The ungual phalanges, in form, resemble those of the fingers; but they are 
smaller flattened from above downwards, presenting a broad base for articulation 
with the second row, and an expanded extremity for the support of the nail and. 
end of the toe. 

Articulation.—The first row, with the metatarsal bones, and second phalanges: 
the second of the great toe, with the first phalanx, and of the other toes, with the 
first and third phalanges ; the third with the second row. 

Attachment of Muscles.—To the first phalanges. Great toe, five muscles: 
innermost tendon of Extensor brevis digitorum, Abductor pollicis, Adductor pollicis, 
Flexor brevis pollicis, Transversus pedis. Second toe, three muscles: First and 
Second dorsal interosseous, and First lumbrical. Third toe, three muscles: Third 
dorsal and First plantar interosseous, and Second lumbrical. Fourth toe, three 
Inuscles: Fourth dorsal and Second plantar interosseous, and Third lumbrical. 
lifth toe, four muscles: Flexor brevis minimi digiti, Abductor minimi digiti, and 
Third plantar interosseous, and Fourth lumbrical.—Second phalanges. Great toe: 
Extensor longus pollicis, Flexor longus pollicis. Other toes: Flexor brevis digi- 
torum, one slip of the common tendon of the Extensor longus and brevis digi- 
torum.*—Third phalanges: two slips from the common tendon of the Extensor 
longus and Extensor brevis digitorum, and the Flexor longus digitorum. © 
_ The foot is constructed on the same principles as the hand, but modified to 
form a firm basis of support for the rest of the body when in the erect position. 
It is more solidly constructed, and its component parts are less movable on each 
other than in the hand. This is especially the case with the great toe, which has to 
Assist in supporting the body and is therefore constructed with greater solidity ; it 
lies parallel with the other toes, and has a very limited degree of mobility, whereas 
the thumb, which is occupied in numerous and varied movements, is constructed 
in such a manner as to permit of great mobility. Its metacarpal bone is directed 


\ " Except the second phalanx of the fifth toe, which receives no slip from the Extensor 
revis digitorum. 
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away from the others, so as to form an acute angle with the second, and it enjoys 
a considerable range of motion at its articulation with the carpus. The foot is 
placed at right angles to the leg—a position which is almost peculiar to man, and 
has relation to the erect position which he maintains. In order to allow of its sup- 
porting the weight of the whole body in this position, with the least expenditure 
of material, it is constructed in the form of an arch. This arch is not, however, 
made up of two equal limbs. The hinder one, which is made up of the os caleis and 
the posterior part of the astragalus, is about half the length of the anterior limb, 
and measures about three inches. The anterior limb consists of the rest of 
the tarsal and the metatarsal bones, and measures about six inches. It may 
be said to consist of two parts, an inner segment made up of the head of the 
astragalus, the scaphoid, the three cuneiform, and the three inner metatarsal 
bones; and an outer seyment composed of the cuboid and the two outer metatarsul 
bones. The summit of the arch is at the superior articular surface of the astragalus 
and its two extremities, that is to say the two points on which the arch rests in 
standing are the tubercles on the under surface of the os caleis posteriorly, and the 
heads of tle metatarsal bones anteriorly. The weakest part of the arch is the joint 
between the astragalus and scaphoid, and here it is more liable to yield in those 
who are over-weighted and in those in whom the ligaments which complete and 
preserve the arch are relaxed. This weak point in the arch is braced on its concave 
surface by the inferior calcaneo-scaphoid ligument, which is said to be more clastic 
than most other ligaments, and thus allows the arch to yield from jars or shocks 
applied to the anterior portion of the foot aud quickly restores it to its pristine 
condition. This ligament is supported on its under surface by the tendon of 
the Tibialis posticus muscle, which is spread out into a fan-shaped insertion, and 
prevents undue tension of the ligament or such an amount of stretching as would 
permanently elongate it. 

In addition to this longitudinal arch the foot is said to present a transverse 
arch, at the anterior part of the tarsus and hinder part of the metatarsus. his, 
however, can scarcely be described as a true arch, but presents more the character 
of a half-dome. The inner border of the central portion of the longitudinal arch 
is elevated from the ground, and from this point the bones arch over to the onter 
border, which is in contact with the ground, and assisted by the longitudinal arch 
produce a sort of rounded niche on the inner side of the foot, which gives the 
appearance of a transverse as well as a longitudinal arch. 

The arch of the foot, from the point of the lieel to the toes, is not quite straight, 
but is directed a little outwards, so that the inner border is a little convex and the 
outer border concave. Tis disposition of the bones becomes more marked when 
the longitudinal arch of the foot is lost, as in the disease known under the name 
of ‘ flat-foot.’ 


DEVELOPMENT OF THE Foot. (Fig. 219.) 


The Tarsal bones are each developed by a single centre, excepting the os caleix, 
which las an epiphysis for its posterior extremity. The centres make their appear- 
ance in the following order: os calcis, at the sixth month of footal life; astragalus, 
about the seventh month; cuboid, at the uinth month; external cuneiform. 
during the first year; internal cuneiform in the third year; middle cuneiforin 
and scaphoid in the fourth year. The epiphysis for the posterior tuberosity of tlic 
os calcis appears at the tenth year, and unites with the rest of the bone soon after 
puberty. 

The Metatarsal bones are each developed by two centres: one for the shaft, and 
one for the digital extremity, in the four outer metatarsal; one for the shaft, aud 
one for the base, in the metatarsal bone of the great toe.* Ossification commences 


* As wan noted in the first metacarpal bone, so in the first metatarsal, there is often 
to be observed a tendency to the formation of a second epiphysis in the distal extremity 
(see footnote, p. 223). 
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in the centre of the shaft about the seventh week, and extends towards either ex- 
tremity, and in the digital epiphyses about the third year; they become joined 
between the eighteenth and twentieth years. 

The Phalanges are developed by éwo centres for each bone: one for the shaft, 
and one for the metatarsal extremity. 


SEsAMOID BONES. 


These are small rounded masses, cartilaginous in early life, osseous in the adult, 
which are developed in those tendons which exert a great amount of pressure upon 
the parts over which they glide. It is said that they are more commonly found in 


Fig. 219.—DPlan of the Development of the Foot. 
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the male than in the female, and in persons of an active muscular habit than in 
those who are weak and debilitated. They are invested throughout their whole 
Surface by the fibrous tissue of the tendon in which they are found, excepting upon 
that side which lies in contact with the part over which they play, where they 
Present a free articular facet. They may be divided into two kinds: those which 
slide over the articular surfaces of joints, and those which play over the cartila- 
“inous facets found on the surfaces of certain bones. 

_ The sesamoid bones of the joints are, in the lower extremity, the patella, which 
1s developed in the tendon of the Quadriceps extensor ; two small sesamoid bones, 


found in the tendons of the Flexor brevis pollicis, opposite the — 
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phalangeal joint of the great toe, and occasionally one in the metatarso-phalangeal 
joint of the second toe, the little toe, and, still more rarely, the third and fourth 
toes. . 

In the upper extremity, there are two on the palmar surface of the metacarpal 
phalangeal joint in the thumb, developed in the tendons of the Flexor brevis 
pollicis, occasionally one or two opposite the metacarpo-phalangeal articulations of 
the fore and little fingers, and, still more rarely, one opposite the same joints of 
the third and fourth fingers. 

Those found in the tendons which glide over certain bones, occupy the following 
situations : one in the tendon of the Peroneus longus, where it glides through the 
groove in the cuboid bone; one appears late in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform bone: one is found in 
the tendon of the Tibialis posticus, opposite the inner side of the astragalus ; onc 
in the outer head of the Gastrocnemius, behind the outer condyle of the femur ; 
and one in the Psoas and Iliacus, where they glide over the body of the pubes. 
Sesamoid bones are found occasionally in the tendon of the Biceps, opposite the 
tuberosity of the radius; in the tendon of the Gluteus maximus, as it passes over 
the great trochanter ; and in the tendons which wind round the inner and outer 
malleoli. 


The Articulations. 


HI various bones of which the Skeleton consists are connected together at 
different parts of their surfaces, and such a connection is designated by the 
uname of Joint or Articulation. Lf the joint is immovable, as between the cranial 
uid most of the facial bones, their adjacent margins are applied in almost close 
contact, a thin layer of fibrous membrane, the satural ligament, and, at tle base 
of the skull, in certain situations, a thin layer of cartilage being interposed. 
Where slight movement is required, combined with great strength, the osseous 
surfaces are united by tough and elastic fibro-cartilages, as in the joints of the 
spine, the sacro-iliac and interpubic articulations; but in the movable joints, 
the bones forming the articulation are generally expanded for greater convenience 
of mutual connection, covered by cartilage, held together by strong bands or 
capsules of fibrous tissue, called ligaments, and partially lined by a membrane, the 
synovial membrane, which secretes a fluid to lubricate the various parts of which 
the joint is formed: so that the structures which enter into the formation of a joint 
are bone, cartilage, fibro-cartilage, ligament, and synovial membrane. 

Bone constitutes the fundamental element of all the joints. In the long bones, 
the extremities are the parts which form the articulations ; they are generally 
somewhat enlarged, consisting of spongy cancellous tissue, with a thin coating of 
compact substance. In the flat bones, the articulations usually take place at 
the edges; and, in the short bones, at various parts of their surface. The layer 
of compact bone which forms the articular surface, and to which the cartilage is 
attached, is called the articular lamella. It is of a white colour, extremely dense, 
and varies in thickness. Its structure differs from ordinary bone-tissue in this 
respect, that it contains no Haversian canals, and its lacun# are much larger than in 
ordinary bone, and have no canaliculi. The vessels of the cancellous tissue, as they 
approach the articular lamella, turn back in loops, and do not perforate it; this 
layer is consequently more dense and firmer than ordinary bone, and is evidently 
designed to form a firm and unyielding support for the articular cartilage. 

The cartilage, which covers the articular surfaces of bone, and is, therefore, 
called articular, and also the varieties of fibro-cartilage, will be found described 
in the section on General Anatomy (p. 17). 

Ligaments are found in nearly all the movable articulations ; they consist of 
bands of various forms, serving to connect together the articular extremities of 
bones, and composed mainly of bundles of white fibrous tissue placed parallel with, 
or closely interlaced with, one another, and presenting a white, shining silvery 
aspect. A ligament is pliant and flexible, so as to allow of the most perfect free- 
dom of movement, but strong, tough, and inextensile, so as not readily to yield 
under the most severely applied force ; it is consequently well adapted to serve as 
the connecting medium between the bones. Some ligaments consist entirely of 
yellow elastie tissue, as the ligamenta subflava, which connect together the adjacent 
arches of the vertebrm, and the ligamentum nucliw in the lower animals. In these 
cases it will be observed that the elasticity of the ligament is intended to act as a 
substitute for muscular power. 

Synovial membrane is a thin, delicate membrane, arranged in the form of a 
‘hort wide tube, attached by its open ends to the margins of the articular cartilages, 
ind covering the inner surface of the various ligaments which connect the articu- 
luting surfaces, so that, along with the cartilages it completely encloses the joint- 
cavity, Its secretion is thick, viscid, and glairy,'like the white of egg; and is 
hence termed synovia. The synovial membranes found in the body admit of sub- 
division into three kinds—articular, bursal, and vaginal. 

S 2 
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The articular synovial membranes are found in all the freely movable joints. 
In the foetus this membrane is said, by Toynbee, to be continued over the surface 
of the cartilages ; but in the adult it is wanting, excepting at their circumference, 
upon which it encroaches for a short distance and to which it is firmly attached : it 
then invests the inner surface of the capsular or other ligaments enclosing the 
joint and is reflected over the surface of any tendons passing through its cavity, as 
the tendon of the Popliteus in the knee, and the tendon of the Biceps in the shoulder. 
In several of the joints the synovial membrane is thrown into folds, which pass 
across the cavity. They are called synovial ligaments, and are especially dis- 
tinct in the knee. Others are flattened folds, subdivided at their margins into 
fringe-like processes, the vessels of which have a convoluted arrangement. The 
latter generally project from the synovial membrane near the margin of the 
cartilage, and lie flat upon its surface. They consist of connective tissue, covered 
with epithelium, and contain fat-cells in variable quantities, and, more rarely, 
isolated cartilage-cells. The larger folds often contain considerable quantities of fat. 
They are found in most of the bursal and vaginal, as well as in the articular synovial 
membranes, and were described, by Clopton Havers, as mucilaginous glands, and 
as the source of the synovial secretion. Under certain diseased conditions, similar 
processes are found covering the entire surface of the synovial membrane, forming 
a mass of pedunculated fibro-fatty growths, which project into the joint. 

The burse are found interposed between surfaces which move upon each other, 
producing friction, as in the gliding of a tendon, or of the integument over pro- 
jecting bony surfaces. They admit of subdivision into two kinds, the bursa mucose, 
and the synovial burse. The former are large, simple, or irregular cavities in the 
subcutaneous areolar tissue, enclosing a clear viscid fluid. They are found in 
various situations, as between the integument and front of the patella, over the 
olecranon, the malleoli, and other prominent parts. The synovial burse are found 
interposed between muscles or tendons as they play over projecting bony surfaces, 
as between tle Glutei muscles and the surface of the great trochanter. They consist 
of a thin wall of connective tissue, partially covered by epithelium, and contain a 
viscid fluid. Where one of these exists in the neighbourhood of a joint, it usually 
communicates with its cavity, as is generally the case with the bursa between thic 
tendon of the Psoas and Ihacus and the capsular ligament of the hip, or the one 
interposed between the under surface of the Subscapularis and the neck of the 
scapula. 

The vaginal synovial membranes (synovial sheaths) serve to facilitate the gliding 
of tendons in the osseo-fibrous canals through which they pass. The membraiie is 
here arranged in the form of a sheath, one layer of which adheres to tho wall of the 
canal, and the other is reflected upon the outer surface of the contained tendon ; 
the space between the two free surfaces of the membrane being partially filled with 
synovia. These sheaths are chiefly found surrounding the tendons of the flexor 
and extensor muscles of the fingers and toes, as they pass through the osseo-fibrous 
canals in the hand or foot. 

SynoVia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction and slightly saline taste. It con- 
sists, according to Frerichs, in the ox, of 94°85 water, 0°56 mucus and epithelium, 
o'07 fat, 3°51 albumen and extractive matter, and o’9g9 salts. 

The articulations are divided into three classes: Synarthrosis, or immovable ; 
Amphiarthrosis, or mixed ; and Diarthrosis, or movable joints. 


I. SYNARTHROSIS. ImMovABLE ARTICULATIONS. 


Synarthrosis includes all those articulations in which the surfaces of the bones 
are in almost direct contact, and in which there is no appreciable motion, as the 
joints between the bones of the cranium and face, excepting those of the lower 
jaw. The varieties of synarthrosis are three in number: Sutura, Schindylesis, and 
Gomphozis. . 
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Sutura (a seam).—Where the articulating surfaces are connected by a series 
of processes and indentations interlocked together, it is termed sutura vera; of 
which there are three varieties: sutura dentata, serrata, and limbosa. The sur- 
faces of the bones are not in direct contact, being separated by a layer of membrane, 
continuous externally with the pericranium, internally with the dura mater. The 
sutura dentata (dens, a tooth) is so called from the tooth-like form of the projecting 
articular processes, as in the suture between the parietal bones. In the sutura 
serrata (serra, a saw) the edges of the two bones forming the articulation are 
serrated like the teeth of a fine saw, as between the two portions of the frontal 
bone. In the sutura limbosa (limbus, a selvage), besides the dentated processes, 
there is a certain degree of bevelling of the articular surfaces, so that the bones 
overlap one another, as in the suture between the parietal and frontal bones. 
When the articulation is formed by roughened surfaces placed in apposition with 
one another, it 1s termed the false suture, sutura notha, of which there are two 
kinds, the swtura squamosa (squama, a scale), formed by the overlapping of two 
contiguous bones by broad bevelled margins, as in the temporo-parietal 
(squamous) suture ; and the sutura harmonia (dppovia, a joining together), where 
there is simple apposition of two contiguous rough bony surfaces, as in the articula- 
tion between the two superior maxillary bones, or of the horizontal plates of the 
palate bones. 

Schindylesis (cyvdvAnors, a fissure) is that form of articulation in which a thin 
plate of bone is received into a cleft or fissure formed by the separation of two 
lamina of another, as in the articulation of the rostrum of the sphenoid, and per- 
pendicular plate of the ethmoid with the vomer, or in the reception of the latter in 
the fissure between the superior maxillary and palate bones. 

Gomphosis (youdos, a nail) is an articulation formed by the insertion of a 
conical process into a socket, as a nail is driven into a board; this is not dlus- 
trated by any articulations between bones, properly so called, but is seen in the 
articulation of the teeth with the alveoli of the maxillary bones. 


2. AMPHIARTHROSIS. MIxED ARTICULATIONS. 


In this form of articulation, the contiguous osseous surfaces are either con- 
nected together by broad flattened dises of fibro-cartilage, which adhere to the 
end of each bone, as in the articulation between the bodies of the vertebrm ; or 
else the articulating surfaces are covered with fibro-cartilage, partially lined by 
synovial membrane, and connected together by external ligaments, as in the 
sacro-iliac and pubic symphyses: both these forms being capable of limited 
motion in every direction. The former resemble the synarthrodial joints in the 
contmuity of their surfaces, and absence of synovial sac; the latter the diarthro- 
(ial. These joints occasionally become obliterated in old age; as is frequently 
= case in the pubic articulation, and occasionally in the intervertebral and sacro- 
iliac, 

® 
3. DiartHRosis. MovaBLE ARTICULATIONS. 


This form of articulation includes the greater number of the joints in the body, 
mobility being their distinguishing character. They are formed by the approxi- 
ation of two contiguous bony surfaces, covered with cartilage, connected by 
ligaments, and lined by synovial membrane. The varieties of joints in this class 
have been determined by the kind of motion permitted in each ; they are six in 
Number: Arthrodia, Enarthrosis, Ginglymus, Diarthrosis rotatoria, Condyloid and 
articulations by Reciprocal Reception. 

Arthrodia is that form of joint which admits of a gliding movement; it is 
formed by the approximation of plane surfaces, or one slightly concave, the other 
slightly convex; the amount of motion between them being limited by the liga- 
Ments, or osseous processes, surrounding the articulation; as in the articular 
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processes of the vertebre, temporo-maxillary, sterno- and acromio-clavicular, 
carpal, superior tibio-fibular, and tarsal joints. 

Enarthrosis is that form of joint which is capable of motion in all directions. 
It is formed by the reception of a globular head into a deep cup-like cavity (hence 
the name ‘ ball and socket’), the parts being kept in apposition by a capsular liga. 
ment strengthened by accessory ligamentous bands. Examples of this form of 
articulation are found in the hip and shoulder. 

Ginglymus or Hinge-joint (yéyyAvpos, a hinge).—In this form of joint, the arti- 
cular surfaces are moulded to each other in such a manner as to permit motion 
only in two directions, forwards and backwards; the extent of motion at the same 
time being considerable. The articular surfaces are connected together by strong 
lateral ligaments, which form their chief bond of union. The most perfect form 
of ginglymus is the elbow; the knee and ankle are less perfect, as they allow a 
slight degree of rotation or lateral movement in certain positions of the limb. 

Diarthrosis rotatoria (Laicral Ginglymus).— Where the movement is limited to 
rotation, the joint is formed by a pivot-like process turning within a ring, or the 
ring on the pivot, the ring being formed partly of bone, partly of ligament. In 
the articulation of the odontoid process of the axis with the atlas, the ring is 
formed in front by the anterior arch of the atlas; behind, by the transverse 
ligament: here the ring rotates round the odontoid process. In the superior 
radio-ulnar articulation, the ring is formed partly by the lesser sigmoid cavity of 
the ulna; in the rest of its extent, by the orbicular ligament; here, the head of 
the radius rotates within the ring. 

Condyloid articulations.—In this form of joint, an ovoid articular head, or 
condyle is received into an elliptical cavity in such a manner as to permit of 
flexion and extension, adduction and abduction and circumduction, but no axial 
rotatdon. The articular surfaces are connected together by anterior, posterior, and 
lateral ligaments. An example of this form of joint is found in the wrist. 

Articulations by Reciprocal Reception.—In this variety, the articular surfaces 
are concavo-convex ; that is to say, they are inversely convex in one direction and 
concave in the other. The movements are the same as in the preceding form ; 
that is to say, there is flexion, extension, adduction, abduction, and circumdue- 
tion, but no axial rotation. The articular surfaces are connected by a capsular 
ligament. The best example of this form of joint is the metacarpo-phalangeal 
jomt of the thumb. 

Subjoined, in a tabular form, are the names, distinctive characters, aut 
examples of the different kinds of articulations. 

f Dentata, achat 
| tooth-like processes. 
| As ininter-parietal 
| Suture. 

Serrata, laving 
serrated edges, like 
(true) articulate | the teeth of a saw. 
by dented bor- As in inter-frontal 


| Sutura vera 
| ders. | suture. 
| 





Limbosa, having 
bevelled margins, 
and dentated pro- 
cesses. 

As in fronto-pa- 
rietal suture. 


f Sutura. a 
ticulation by | 
processes and 
indentations | 
| 





interlocked to- 


gether, (  Squamosa, formed 


by thin bevelled 
margins, overlapping 
| each other. 


| 
| 

Synarthrosis, or | 
Immovable Joint. 
' Surfacesseparated by | 
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As in squamo- 
parietal suture. 

Harmonia, formed 
by the apposition of 
contiguous rough 

surfaces. 
| As in intermaxil- 
\ lary suture. 

Schindylesis.—Articulation formed by the reception of a 

thin plate of one bone into a fissure of another. 

As in articulation of rostrum of sphenoid with vomer. 
Gomphosis.—Articulation formed by the insertion of a 
conical process into a socket. 
_ The teeth. 

1. Surfaces connected by fibro-cartilage, not separated 
| by synovial membrane, and having limited motion. As in 

joints between bodies of vertebrie. 

2. Surfaces covered by fibro-cartilage ; lined by a partial 
synovial membrane. As in sacro-iliac and pubic symphyses. 

Arthrodia.—Gliding joint; articulations by plane sur- 
faces, which glide upon each other. As in sterno- and 
acromio-clavicular articulations. 

Hnarthrosts.—Ball-and-socket joint; capable of motion 
in all directions. Articulations by a globular head received 
into a cup-like cavity. Asin hip and shoulder joints. 

Ginglymus.—Hinge-joint ; motion limited to two direc- 
tions, forwards and backwards. Articular surfaces fitted 
together so as to permit of movement in one plane. As in 
the elbow, ankle, and knee. 

Diarthrosis rotatoria or Lateral Ginglymus.—Articula- 
tion by a pivot process turning within a ring, or ring around 
a pivot. As in superior radio-ulnar articulation, and atlo- 
axoid joint. 

. Condyloid.—Ovoid head received into elliptical cavity. 
Movements in every direction except axial rotation. As 
the wrist-joint. 

Reciprocal Reception. — Articular surfaces inversely 
convex in one direction and concave in the other. Move- 
ment in every direction except axial rotation. As in the 
metacarpo-phalangeal joint of the thumb. 


Sutura notha 
(false) articulate 


fibrous membrane, | | 
L by rough surfaces. 


without any inter- 
vening synovial ca- . 
vity, and immovably | 
connected with each | 
other. 
As in joints of | 
eranium and face | 
(except lower jaw). | 


Amphiarthrosis, 
Mixed Articulation. | 


Diarthrosis, 
Movable Joint. 


Tut Kinps or MOVEMENT ADMITTED IN JOINTS. 


The movements admissible in joints may be divided into four kinds : gliding, 

angular movement, circumduction, and rotation. These movements are often, 
however, more or less combined in the various joints, so as to produce an infinite 
oe and it is seldom that we find only one kind of motion in any particular 
JOmt. 
_. Gliding movement is the most simple kind of motion that can take place in a 
Joint, one surface gliding or moving over another without any angular or rotatory 
movement. It is common to all movable joints; but in some, as in the articu- 
lations of the carpus and tarsus, it is the only motion permitted. This movement 
18 not confined to plane surfaces, but may exist between any two contiguous 
tiga of whatever form, limited by the ligaments which enclose the articula- 
ion, , ; 

Angular movement occurs only between’ the long bones, and by it the angle 
hetween: the two bones is increased or diminished. It may take place in four 
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directions: forwards and backwards, constituting flexion and extension, or inwards 
and outwards, constituting adduction and abduction. The strictly ginglymoid or 
hinge joints admit of flexion and extension only. Abduction and adduction, com- 
bined with flexion and extension, are met with in the more movable joints; as in 
the liip, shoulder, and metacarpal joint of the thumb, and partially in the wrist. 

Circumduction is that limited degree of motion which takes place between the 
head of a bone and its articular cavity, whilst the extremity and sides of the limb 
are made to circumscribe a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex with the articular cavity; this kind of 
motion is best seen in the shoulder and hip joints. 

Rotation is the movement of a bone upon its own axis, the bone retaining the 
same relative situation with respect to the adjacent parts; as in the articulation 
between the atlas and axis, where the odontoid process serves as a pivot around 
which the atlas turns; or in the rotation of the radius upon the humerus, and also 
in the hip and shoulder. 

The actions of the different joints of a limb are combined by means of the long 
muscles which pass over more than one joint, and which act to a certain extent as 
elastic ligaments in restraining certain actions of one joint, except when combined 
with corresponding movements of the other—these latter movements being usually 
in the opposite direction. Thus the shortness of the hamstring muscles prevents 
complete flexion of the hip, unless the knee-joint be also flexed, so as to bring their 
attachments nearer together. The uses of this arrangement are threefold. 1. It 
co-ordinates the kinds of movement which are the most habitual and necessary, 
and enables them to be performed with the least expenditure of power. ‘Thus in 
the usual gesture of the arms, whether in grasping or rejecting, the shoulder and 
the elbow are flexed simultaneously, and simultaneously extended,’ in consequence 
of the passage of the Biceps and Triceps cubiti over both joimts. 2. It enables the 
short muscles which pass over only one joint to act upon more than one. ‘ Thus 
if the Rectus femoris remain tonically of such length that, when stretched over 
the extended hip, it compels extension of the knee, then the Gluteus maximus 
becomes, not only an extensor of the hip, but an extensor of the knee as well.’ 
3. It provides the joints with ligaments which, while they are of very great power 
in resisting movements to an extent incompatible with the mechanism of the joint, 
at the same time spontaneously yield when necessary. ‘ Taxed beyond its strength 
a ligament will be ruptured, whereas a contracted muscle is easily relaxed ; also, if 
neighbouring joints be united by ligaments, the amount of flexion or extension of 
each must remain in constant proportion to that of the other; while, if the union 
be by muscles, the separation of the points of attachment of those muscles may 
vary considerably in different varieties of movement, the muscles adapting them- 
selves tonically to the length required.’ The quotations are from a very interest- 
ing paper by Dr. Cleland, in the ‘Journal of Anatomy and Physiology,’ No. 1. 
1866, p. 85 ; by whom I believe this important fact in the mechanism of joints was 
first clearly pointed out, though it has been independently observed afterwards by 
other anatomists. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 


ARTICULATIONS OF THE TRUNK. 


These may be divided into the following groups, viz. :— 
I. Of the vertebral column. VIL. Of the cartilages of the ribs with 
II. Of the atlas with the axis. the sternum, and with each other. 
Til. Of the atlas with the occipital bone. VIII. Of the sternum. 
IV. Of the axis with the occipifal bone. IX. Of the vertebral column with the 
V. Of the lower jaw. pelvis. 
VI. Of the ribs with the vertebre. X. Of the pelvis. 
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I, ARTICULATIONS OF THE VERTEBRAL CoLuMN. 


The different segments of the spine are connected together by ligaments, which 
admit of the same arrangement as the vertebre. They may be divided into five 
gets. 1. Those connecting the bodies of the vertebre. 2. Those connecting the 
laming. 3. Those connecting the articular processes. 4. Those connecting the 
spinous processes. §. Those of the transverse processes. 

The articulations of the bodies of the vertebre with each other form a series 
of amplhiarthrodial joints: those between the articular processes form a series of 
arthrodial joints. . 


1. THe LIGAMENTS OF THE Bopiks. 


Anterior Common Ligament. Posterior Common Ligament. 
Intervertebral Substance. 


The Anterior Common Ligament (figs. 220, 221, 228, 231) is a broad and 
strong band of ligamentous fibres, which extends along the front surface of the 
bodies of the vertebrm, from the axis to the sacrum. It is broader below than 
above, thicker in the dorsal than in the cervical or lumbar regions, and somewhat 
thicker opposite the front of the body of each vertebra, than opposite the inter- 
vertebral substance. It is attached, abovo, to the body of the axis by a pointed 
process, which is connected with the tendon of insertion of the Longus colli 
muscle; and extends down as far as the upper bone of the sacrum. It consists of 
dense longitudinal fibres, which are intimately adherent to tho intervertebral sub- 
stance, and the prominent margins of the vertebre ; but less closely to the middle 
of the bodies. In the latter situation the fibres are excecdingly thick, and serve 
to fill up the concavities on their front surface, and to make the anterior surface of 
the spine more even. This ligament is composed of several layers of fibres, which 
vary in length, but are closely interlaced with each other. The most superficial or 
longest fibres extend between four or five vertebra. A second subjacent set extend 
between two or three vertebrie ; whilst a third set, the shortest and deepest, extend 
from one vertebra to the next. At the side of the bodies, the ligament consists of 
a few short fibres, which pass from one vertebra to the next, separated from the 
median portion by large oval apertures, for the passage of vessels. 

The Posterior Common Ligament (figs. 220, 224) is situated within the spinal 
canal, and extends along the posterior surface of the bodies of the vertebric, from 
the body of the axis above, where it is continuous with the occipito-axoid ligament, 
to the sacrum below. It is broader at the upper than at the lower part of the 
spine, and thicker in the dorsal than in the cervical or lumbar regions. In the 
situation of the intervertebral substance and contiguous margins of the vertcbrm, 
Where the ligament is more intimately adherent, it is broad, and presents a series 
of dentations with intervening concave margins; but it is narrow and thick over 
the centre of the bodies, from which it is separated by the vene basis yertebre. 
This ligament is composed of smooth, shining, longitudinal fibres, denser and 
More compact than those of the anterior ligament, and composed of a superficial 
layer occupying the interval between three or four vertebra, and of a deeper layer 
Which extends between one vertebra and the next adjacent to it. It is separated 
from the dura mater of the spinal cord by some loose connective tissue, very liable 
to serous infiltration. 

_ The Intervertebral Substance (fig. 220) is a lenticular disc of fibro-cartilage, 
iterposed between the adjacent surfaces of the bodies of the vertebrm, from the 
ux18 to the sacrum, and forming the chief bond of connection between those bones. 
These dises vary in shape, size, and thickness, in different parts of the spine. In 
shape they accurately correspond with the surfaces’of the bodies between which 
they are placed, being oval in the cervical and lumbar regions, and circular in the 
dorsal. Their size is greatest in the lumbar region. In thickness they vary not 
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only in the different regions of the spine, but in different parts of the same disc: 
thus, they are much thicker in front than behind in the cervical region and also in 
the lumbar, but they are uniformly thick in the dorsal region. They thus con- 
tribute, in a great measure, to the curvatures of the spine in the neck and loins; 
whilst the concavity of the dorsal region is chiefly due to the shape of the bodies 
of the vertebre. The intervertebral discs form about one-fourth of the spinal 
column, exclusive of the first two vertebrw; they are not equally distributed, 
however, between the various bones; the dorsal portion of the spine having, in 
proportion to its length, a much smaller quantity than in the cervical and lumbar 
regions, which necessarily gives to the latter parts greater pliancy and freedom of 
movement. The intervertebral discs are ad)ierent, by their surfaces, to a thin 
layer of cartilage which covers the upper and under surfaces of the bodies of the 
vertebree ; and by their circumference are closely connected in front to the anterior, 


Ira, 220,--Vertieal Section of two Vertebree and their Ligaments, from the 
Lumbar Region. 
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and behind to the posterior common ligament; whilst, in the dorsal region, they 
are connected laterally, by means of the intorarticular ligament to the heads of 
those ribs which articulate with two vertebre ; they, consequently, form part of 
the articalar cavities in which the heads of these bones are received. 

The intervertebral substance is composed, at its circumference, of laminm of 
fibrous tissue and fibro-cartilage; and, at its centre, of a soft, elastic, pulpy 
matter. The laminm are arranged concentrically one within the other, the outer- 
most consisting of ordinary fibrous tissue, but the others and more numerous 
consisting of white fibro-cartilage. These plates are not quite vertical in thei 
direction, those near the circumference being curved outwards and closely approxi- 
mated; whilst those nearest the centre curve in the opposite direction, and are 
somewhat more widely separated. ‘he fibres of which each plate is composed, 
are directed, for the most part, obliquely from above downwards; the fibres of a 
adjacent plate have an exactly opposite arrangement, varying in their direction 
every layer; so that the fibres of one layer are directed across those of another: 
like the limbs of the letter X. In some few instances horizontal fibres may be 
observed. This laminar arrangement belongs to about the outer half of each disc, 
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the central part being occupied by a soft, pulpy, highly elastic substance, of a 
yellowish colour, which rises up considerably above the surrounding level, when 
the dise is divided horizontally. This substance presents no concentric arrange- 
ment, and consists of a fine fibrous matrix, containing cells, united to form a 
reticular structure. The pulpy matter, which is especially well developed in the 
lumbar region, is the remains of the chorda dorsalis, and, according to Juuschka, 
contains a small synovial cavity in its centre. 


2. LIGAMENTS CONNECTING THE LAMINZE. 


Ligamenta Subflava. 


The Ligamenta Subflava (fig. 220) are interposed between the laminw of the 
vertebre, from the axis to the sacrum. They are most distinct when seen from 
the interior of the spinal canal ; when viewed from the outer surface, they appear 
short, being overlapped by the lamine. Each ligament consists of two lateral 
portions, which commence on each side at the root of either articular process, and 
pass backwards to the point where the laminm converge to form the spinous pro- 
cess, where their margins are thickest, and separated by a slight interval, filled up 
with areolar tissue. These ligaments consist of yellow elastic tissue, the fibres of 
which, almost perpendicular in direction, are attached to the anterior surface of 
the margin of the lamina above, and to the posterior surface, as well as to the 
margin of the lamina below. In the cervical region, they are thin in texture, but 
very broad and long; they become thicker in the dorsal region: and in the lumbar 
acquire very considerable thickness. Their highly elastic property serves to pre- 
serve the upright posture, and to assist in resuming it, after the spine has been 
flexed. These ligaments do not exist between the occiput and atlas, or between the 
atlas and axis. 


3. LIGAMENTS CONNECTING THE ARTICULAR PROCESSES. 
| Capsular. 


The Capsular Ligaments (fig. 222) are thin and loose ligamentous sacs, attached 
to the contiguous margins of the articulating processes of each vertebra, through 
the greater part of their circumference, and completed internally by the ligamenta 
subflava. Thoy are longer and looser in the cervical than in the dorsal or lumbar 
regions. The capsular ligaments are lined on their inner surface by synovial 
nembrane, 


4. IAGAMENTS CONNECTING THE SPINous PROCESSEs. 
Inter-spinous. Supra-spinous. 


The Inter-spinous Ligaments (fig. 220), thin and membranous, are interposed 
hetween the spinous processes. Each ligament extends from the root te near the 
summit of each spinous process, and connects together their adjacent margins. 
They are narrow and elongated in the dorsal region ; broader, quadrilateral in 
eit and thicker in the lumbar region; and only slightly developed in the 
neck, . 

The Supra-spinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spinous processes 
of the sacrum. Itis thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighbouring aponeurosis. The 
most superficial fibres of this ligament connect three or four vertebre ; those 
deeper-seated pass between two or three vertebrm ; whilst the deepest connect the 
Contiguous extremities of neighbouring vertebre. It is continued upwards to the 
external occipital protuberance, as the ligamentum nuche, which, in the human 
Subject, is thin, and forms merely an intermuscular septum. 
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5. LIGAMENTS CONNECTING THE TRANSVERSE PROCESSES. 
Inter-transverse. 


The Inter-transverse Ligaments consist of bundles of fibres, interposed 
between the transverse processes. In the cervical region they consist of a few 
irregular, scattered fibres; in the dorsal, they are rounded cords intimately con- 
nected with the deep muscles of the back; in the lumbar region they are thin 
and membranous. 

Actions.—The movements permitted in the spinal column are, Flexion, I Exten- 
sion, Lateral movement, Circumduction, and Rotation. 

In Flexion, or movement of the spine forwards, the anterior common ligament 
is relaxed, and the intervertebral substances are compressed in front; while the 
posterior common ligament, the ligamenta subflava, and the inter- and supra- 
spinous ligaments are stretched, as well aa the posterior fibres of the interver- 
tebral discs. The interspaces between the laminw are widened, and the inferior 
articular processes of the vertebre above glide upwards, upon the articular pro- 
cesses Of the vertebrm below. Flexion is the most extensive of all the movements 
of the spine. 

In Hxtension, or movement of the spine backwards, an exactly opposite dis- 
position of the parts takes place. This movement is not extensive, being limited 
by the anterior common ligament, and by the approximation of the spinous 
processes. 

Flexion and extension are most free in the lower part of the lumbar region 
between the third and fourth and fourth and fifth lumbar vertebra ; above the 
third they are much diminished, and reach their minimum in the middle and 
uppers part of the back. They increase again in the neck, the capability of motion 
backwards from the upright position being in this region greater than that of the 
motion. forwards, whereas in the lumbar region the reverse is the case. 

In Lateral Movement, the sides of the intervertebral discs are compressed, the 
extent of motion being limited by the resistance offered by the surrounding liga- 
ments, and by the approximation of the transverse processes. This movement 
may take place in any part of the spine, but is most free in the neck and loins. 

Circumduction is very limited, and is produced merely by a succession of the 
preceding movements. 

Rotation is produced by the twisting of the intervertebral substances; thus, 
although only slight between any two vertebrw, produces a great extent of move- 
iment, when it takes place in the whole length of the spine, the front of the 
column being turned to one or the other side. This movement takes place only to 
a slight extent in the neck, but is freer in the upper part of the dorsal region, and 
is altogether absent in the lumbar region. 

It is thus seen that the cervical region enjoys the greatest extent of each 
variety of movement, flexion and extension especially being very free. In the 
dorsal region, the three movements of flexion, extension, and circumduction are only 
permitted to a slight extent; while rotation is very free in the upper part and 
ceases below. In the lumbar region there is free flexion, extension, and lateral 
movement, but no rotation. 

As Professor Humphry has pointed out, the movements permitted are mainly 
due to the shape and position of the articulating processes. In the loins the 
inferior articulating processes, turned outwards and embraced by the superior, rendet 
rotation in this region of the spine impossible, whilst there is nothing to prevent 4 
sliding upwards and downwards of the surfaces on each other so as to allow of 
flexion and extension. In the dorsal region, on the other hand, the articulating 
processes, by their direction and mutual adaptation, especially at the upper part © 
the series, permit of rotation, but prevent extension and flexion; while in the 
cervical region the greater obliquity and lateral slant of the articular processes 
allows not only flexion and extension, but also rotation. 
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The principal museles which produce extension are the fourth layer of the 
muscles of the back, assisted in the neck by the Splenius, Rectus capitis posticus 
minor, and the Superior oblique. 

Flexion is produced by the Sterno-mastoid, Rectus capitis anticus major and 
minor; the Scaleni; the abdominal muscles and the Psoas magnus. Lateral 
notion is produced by the fourth layer of the muscles of the back, by the Splenius 
and the Scaleni, the muscles of one side only acting; and rotation by the action 
of the following muscles of one side only ; viz. the Sterno-mastoid, the Recti antici, 
the Scaleni, the Multifidus spins, the Complexus, the Rectus capitis posticus major, 
Inferior oblique, and the abdominal muscles. 


II. ARTICULATION OF THE ATLAS WITH THE AXIS. 


The articulation of the Atlas with the Axis is of a complicated nature, com- 
prising no less than four distinct joints. There is a lateral ginglymus joint, 
(diarthrosis rotatoria) between the odontoid process of the axis and the ring formed 
between the anterior arch of the atlas and the transverse ligament (see fig. 223). 
Ilere there are two joints: one in front between the posterior surface of the 
anterior arch of the atlas and the front of the odontoid process (the atlo-odontoudl 
juint of Cruveilhier); the other between the anterior surface of the transverse liga- 
ment and the back of the process (the symlesmo-odontoid joint). Between the 
articulating processes of the two bones there is a double arthrodia or gliding 
joint. The ligaments which connect these bones are the 


Two Anterior Atlo-Axoid. Transverse. 
Posterior Atlo-Axoid. Two Capsular. 


Of the Two anterior Atlo-Axoid Ligaments (fig. 221), the more superficia? is a 
rounded cord, situated in the middle line; it is attached, above to the tubercle on 


Wig. 221.--Occipito-Atloid and Atlo-Axoid Ligaments. Front View. 
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the anterior arch of the atlas - below, to the base of the odontoid process and to 
the front of the body of the axis. The deeper ligament is a membranous layer, 
ittached, above, to the lower border of the anterior arch of the atlas ; below, to 
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the base of the odontoid process, and front of the body of the axis. These ligaments 
are in relation, in front, with the Recti antici majores, : 

The Posterior Atlo-Axoid Ligament (fig. 222) is a broad and thin membranous 
layer, attached, above, to the lower border of the posterior arch of the atlas; 


Fig. 222. —Occipito-Atloid and Atlo-Axoid Ligamonts. Posterior View. 
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below, to the upper edge of the laminw of the axis. This ligament supplies 
the place of the ligamenta subflava, and is in relation, behind, with the Iufertor 
oblique muscles. 


Fic. 223.- Articulation between Odontoid Process and Atlas. 
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The Transverse Ligament* (figs. 223, 224) is a thick and strong ligamentous 
band, which arches across the ring of the atlas, and serves to retain the odontvid 


* It has been found necessary to describe the transverse ligament with those of the 
atlas and axis; but the student must remember that it is really a portion of the mechanis!! 
by which the movements of the head on the spine are regulated ; so that the connections 
between the atlas and axis ought always to be studied together with those between the 
latter bones and the skull. 
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process in firm connection with its anterior arch. This ligament is flattened from 
before backwards, broader and thicker in the middle than at either extremity, and 
firmly attached on each side of the atlas to a small tubercle on the inner surface 
of its lateral mass. As it crosses the odontoid process, a small fasciculus is 
derived from its upper and lower borders; the former passing upwards, to be 
inserted into the basilar process of the occipital bone; the latter, downwards, to 
be attached to the root of the odontoid process; hence, the whole ligament has 
received the name of cruciform, The transverse ligament divides the ring of the 
atlas into two unequal parts: of these, the posterior and larger serves for the 
transmission of the cord and ifs membranes: and the spinal accessory nerves ; 
the anterior and smaller contains the odontoid process. Since the lower border 
of the space between the anterior arch of the atlas and the transverse ligament 
is smaller than the upper (becauso the transverse ligament embraces firmly the 


l'ig. 224.- -Occipito-Axoid and Atlo-Axoid Ligaments. Posterior View, obtained by 
removing the archos of the Vertebrw and the posterior part of the Skull. 
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arrow neck of tle odontoid process), this process is retained in firm connection 
With the atlas when all the other ligaments have been divided. a 

The Capsular Ligaments are two thin and loose capsules, connecting the arti- 
cular surfaces of the atlas and axis, the fibres being strongest on the anterior and 
external part of the articulation. 

There are four Synovial Membranes in this articulation; one lining the inner 
surface of each of the capsular ligaments ; one between the anterior surface of the 
odontoid process and the anterior arch of the atlas, the atlo-odontoid joint ; 
wud one betweon the posterior surface of the odontoid process and the transverse 
ligament, the syndesmo-odontoid joint. The latter often communicates with 
ae between the condyles of the occipital bone and tle articular surfaces of the 
alas, 

Actions.—This joint is capable of great mobility, and allows the rotation of 
the atlas (and, with it, of the cranium) upon the axis, the extent of rotation being 
limited by the odontoid ligaments. The principal muscles by which this action is 
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produced are the Rectus capitis posticus major and the Obliquus inferior, assisted 
to a cortain extent by the Rectus capitis anticus major, and by other muscles which 
pass obliquely from the spine to the head, as the Trachelo-mastoid. 


ARTICULATIONS OF THE SPINE WITH THE CRANIUM. 


The ligaments connecting the spine with the cranium may be divided into two 
sets, those connécting the occipital bone with the atlas, and those connecting the 
occipital bone with the axis. 


III. ARTICULATION OF THE ATLAS WITH THE OcciIPITAL BONE. 
This articulation is a double arthrodia. Its ligaments are the 


Two Anterior Occipito-Atloid. Two Lateral Occipito-Atloid. 
Posterior Occipito-Atloid. Two Capsular. 


Of the Two Anterior Ligaments (fig. 221), the superficial is a strong, narrow, 
rounded cord, attached, above, to the basilar process of the occiput; below, to the 
tubercle on the anterior arch of the atlas: the deeper ligament is a broad and 
thin membranous layer which passes between the anterior margin of the foramen 
magnum above, and the whole length of the upper border of the anterior arch of 
the atlas below. ‘This ligament is in relation, in front, with the Recti antici 
minores; behind, with the odontoid ligaments. 

The Posterior Occipito-Atloid Ligament (fig. 222) is a very broad but thin 
membranous lamina, intimately blended with the dura mater. It is connected, 
nbove, to the posterior margin of the foramen magnum; below, to the upper border 
of the posterior arch of the atlas. This ligament is incomplete at each side, and 
forms, with the superior intervertebral notch, an opening for the passage of tlic 
vertebral artery and sub-occipital nerve. It is in relation, behind, with the Recti 
postici minores and Obliqui superiores ; in front with the dura mater of the spinal 
canal, to which it is mtimately adherent. 

The Lateral Ligaments are strong fibrous bands, directed obliquely upwards 
and inwards, attached above to the jugular process of the occipital bone; below, 
to the base of the transverse process of the atlas. 

The Capsular Ligaments surround the condyles of the occipital bone, and con- 
nect them with the articular surfaces of the atlas; they consist of thin and loose 
capsules, which enclose the synovial membrane of the articulation. Tho synovial 
membranes between the occipital bone and atlas communicate occasionally with 
that between the posterior surface of the odontoid process and transverso ligament. 

Actions.—The movements permitted in this joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extont, the whole of the cervical portion of the spine assists 
in its preduction. Flexion is mainly produced by the action of the Rectus capitis 
anticus major and minor, and the Sterno-mastoid muscles. Extension by tlie 
Rectus capitis posticus major and minor, and the Superior oblique; by the Com- 
plexus and upper fibres of the Trapezius. The Recti laterales are mainly con- 
cerned in the slight lateral movement. According to Cruveilhier, there is a slight 
motion of rotation in this joint. 


IV. ARTICULATION OF THE AXIS WITH THE OccrIrITaL Bons. 
Occipito-Axoid. Three Odontoid. 
To expose these ligaments, the spinal canal should be laid open by removing 


the posterior arch of the atlas, the laminw and spinous process of the axis, and 
the portion of the occipital bone behind the foramen magnum, as geen in fig. 224- 
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The Occipito-Axoid Ligament (apparatus ligamentosus colli) is situated at the 
upper part of the front surface of the spinal canal. It is a broad and strong 
ligamentous band, which covers the odontoid process and its ligaments, and appears 
to be a prolongation upwards of the posterior common ligament of the spine. It 
is attached, below, to the posterior surface of the body of the axis, and, becoming 
expanded as it ascends, is inserted into the basilar groove of the occipital bone, in 
front of the foramen magnum, where it becomes blended with the dura mater of 
the skull. ° 

Relations.—By its anterior surface, it is intimately connected with the trans- 
verse ligament, by its posterior surface with the dura mater. Dy cutting this 
ligament across, and turning its ends aside, the transverse and odontoid ligaments 
are exposed. 

The Odontoid or Check Ligaments (alar ligaments), are strong, rounded, 
fibrous cords, which arise one on either side of the apex of the odontoid process, 
and, passing obliquely upwards and outwards, are inserted into the rough depres- 
sions on the inner side of the condyles of the occipital bone. In the triangular 
interval left between these ligaments and the margin of the foramen magnum, 
a third strong ligamentous band (ligamentum suspensorium) may be seen, which 
passes almost perpendicularly from the apex of the odontoid process to the anterior 
margin of the foramen, being intimately blended with the anterior occipito-atloid 
ligament, and upper fasciculus of the transverse ligament of the atlas. 

Actions.—The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carricd; hence they have received the name of check 
ligaments. 

In addition to these ligaments which connect the atlas and axis to the skull, 
the ligamentum nucle must be regarded as one of the ligaments by which the 
spine is connected with the cranium. For a description of this ligament see 
page 359. 


V. Temrono-MaxiuiAKny ARTICULATION. 


This is a double or bilateral condyloid joint; the parts entering into its forma- 
tion are, on cach side, the anterior part of the glenoid cavity of the temporal bone 
aud the eminentia articularis above; with the condyle of the lower jaw below. 
The ligaments are the following :— 


External Lateral. Stylo-maxillary, 
Internal Lateral. vapsular. 
Interarticular Fibro-Cartilage. 


The External Lateral Ligament (fig. 225) is a short, thin, and narrow fasci- 
culus attached above to the outer surface of the zygoma and to the rough tubercle 
on its lower border ; below, to the outer surface and posterior border of the neck 
of the lower jaw. This ligament is broader above than below; its fibres are 
placed parallel with one another, and directed obliquely downwards agd back- 
wards. lixternally, it is covered by the parotid gland, and by the integument. 
Internally, it is in relation with the interarticular fibro-cartilage and the synovial 
inembrane. 

The Internal Lateral Ligament (fig. 226) is a long, thin, and loose band which 
is attached above to the spinous process of the sphenoid bone, and becoming 
broader as it descends, is inserted into the inner margin of the dental foramen. 
Its outer surface is in relation above with the External pterygoid muscle; lower 
down it is separated from the neck of the condyle by the internal maxillary artery ; 
and still more inferiorly the inferior dental vessels and nerve separate it from the 
Tamus of the jaw. Internally, it is in relation with the internal pterygoid. 

The Stylo-Maxillary Ligament is a thin aponeurotic cord, which extends from 
ear the apex of the styloid process of the temporal bone, to the angle and pos- 


terior border of the ramus of the lower jaw, between the Masseter aud Internal 
1. 


. 
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pterygoid muscles. This ligament separates the parotid from the sub-maxillary 
gland, and has attached to its inner side part of the fibres of origin of the Stylo- 


Vid. 225.—Temporo-Maxillary Articulation. External View. 





glossus muscle. Although usually classed among the ligamonts of the jaw, it can 
only be considered as an accessory in the articulation. It is derived from the deep 
cervical fascia. 










Along with the stylo-maxil- ¥i1G. 226. Temporo-Maxillary Articulation. 
lary ligament, may be described 2 Internal View. : 
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jaw. This is a fibrous cord, ee: 
which continues the styloid pro- 
cess down to the hyoid bone, 
being attached to the tip of the 
former and the small cornu of 
the latter. It is often more or 
less ossified. 

The Capsular Ligament 
forms a*thin and loose ligament- 
ous capsule, attached above to 
the circumference of the glenoid 
cavity and the articular surfucc 
immediately in front ; below, to 
the neck of the condyle of the 
lower jaw. It consists of a few 
thin scattered fibres, and can x, 
hardly be considered as a dis- 
tinct ligament; it is thickest at the back part of the articulation.” 
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* Dr. Humphry describes the internal portion of the capsular ligamont separately, as 
the short internal lateral liganient; and it certainly socms as deserving of a separate 
description as the external lateral ligament i 1s. 
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The Interarticular Fibro-cartilage (fig. 227) is a thin plate of an oval form, 
placed horizontally between the condyle of the jaw and the glenoid cavity. Its 
upper surface is concayo-convex from before backwards, and a little convex trans- 
versely, to accommodate itself to the form of the glenoid cavity. Its under surface, 

where it is in contact with the con- 

Fig, 227.—Vertical Section of Temporo- dy le, is concave. Its circumference 

Maxillary Articulation, is connected externally to the ex- 
ternal lateral ligament; internally, 
to the capsular ligament; and in 
front to the tendon of the External 
pterygoid muscle. It is thicker at 
its circumference, especially be- 
hind, than at its centre, where it is 
sometimes perforated. Tho fibres 
of which it is composed have a con- 
centric arrangement, more apparent 
at the circumference than at tho 
centre. Its surfaces are smooth, 
and divide the joint into two ca- 
vities, each of which is furnished 
with a separate synovial membrane. When the fibro-cartilage is perforated, the 
synovial membranes are continuous with one another. 

The Synovial Membranes, two in number, are placed one above, and the other 
below the fibro-cartilage. The upper one, the larger and looser of the two, is con- 
tinued from the margin of the cartilage covering the glenoid cavity and eminentia 
articularis, ou to the upper surface of the fibro-cartilage. The lower one passes 
from the under surface of the fibro-cartilage to the neck of the condyle of tho jaw, 
being prolonged downwards a little further behind than in front. 

The Nerves of this joint are derived from the auriculo-temporal and masseteric 
branches of the inferior maxillary. 

Actions.—The movements permitted in this articulation are very extensive. 
Thus, the jaw may be depressed or elevated, or it may be carried forwards or back- 
wards, or from side to side. It is by the alternation of these movements performed 
in succession, that a kind of rotatory motion of the lower jaw upon the upper 
takes place, which materially assists in the mastication of the food. 

If the movement of depression is carried only to a slight extent, the condyles 
remain in the glenoid cavities, rotating on a transverse axis against the inter- 
articular fibro-cartilage ; but if the depression is considerable, the condyles glide 
from the glenoid fossx on to the articular eminences, carrying with thom the inter- 
articular fibro-cartilages, so that in opening the mouth widely the two movements 
are combined ; the condyle rotates on a transverse axis and at the same time glides 
forwards, carrying the fibro-cartilage with it. When this movement is carried to 
too great an extent, as, for instance, during a convulsive yawn, dislocation of 
the condyle into the zygomatic fossa may occur ; the interarticular cartilage being 
displaced forwards, and the capsular ligamont ruptured. When the jaw is 
elevated, after forced depression, the condyles and fibro-cartilages return te 
their original position. When the jaw is carried horizontally forwards and 
backwards, or from side to side, a horizontal gliding movement of the fibro- 
cartilages and condyles upon the glenoid cavities takes place in the corresponding 
direction. 

The lower jaw is depressed by its own weight, assisted by the Platysma, the 
Digastric, the Mylo-hyoid, and the Genio-hyoid. It is elevated by the Temporal, 
Masseter, and Internal pterygoid. It is drawn forwards by the External pterygoid, 
Internal pterygoid, and the superficial fibres of the Masseter; and it is drawn 
backwards by the i: fibres of the Masseter and the posterior fibres of the Temporal 
muscle, 
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VI. ARTICULATIONS OF THE RIBS WITH THE VERTEBRA. 


The articulations of the ribs with the vertebral column may be divided into two 
sets: 1. Those which connect the heads of the ribs with the bodies of the vertebrv ; 
2. Those which connect the necks and tubercles of the ribs with the transverse 
processes. 


. ARTICULATIONS BETWEEN THE HEADS OF THE RIBS AND THE BopDIES 
OF THE VERTEBRA. (Fig. 228.) 


These constitute a series of arthrodial joints, formed by the articulation of the 
heads of the ribs with the cavities on the contiguous margins of the bodies of the 
dorsal vertebre, connected together by the following ligaments :— 


Anterior Costo-vertebral or Stellate. 
Capsular. 
Interarticular. 


The Anterior Costo-vertebral or Stellate Ligament connccts the anterior part of 
the head of each rib with the sides of the bodies of two vertebrm, and the inter- 
vertebral disc between them. It consists of three flat bundles of ligamentous 
fibres, which radiate from the anterior part of the head of the rib. The superior 
fasciculus passes upwards to be connected with the body of the vertebra above ; 
the inferior one descends to the body of the vertebra below; and the middle one, 
the smallest and least distinct, passes horizontally inwards, to be attached to the 
intervertebral substance. 

Relatwons.—In front, with the thoracic ganglia of the sympathetic, the pleura, 
and, on the right side, with the vena azygos major; behind, with the interarticular 
ligament and synovial membranes. 

In the first rib, which articulates with a single vertebra only, this ligament 
does not present a dis- 
tinct division into three F1a. 228.-—Costo-vertebrul and Costo-transverse Articulations. 
fasciculi; its superior Anterior View. 
fibres, however, pass to 
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of the vertebra. It is very thin, firmly connected with the anterior ligament, and 
most distinct at the upper and lower parts of the articulation. 

The Interarticular Ligament is situated in the interior of the joint. It consists 
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of a short band of fibres, flattened from above downwards, attached by one ex- 
tremity to the sharp crest on the head of the rib, and by the. other to the inter- 
vertebral disc. It divides the joint into two cavities, which have no communica- 
tion with one another, but are each lined by a separate synovial membrane. In 
the first, tenth, eleventh, and twelfth ribs, the interarticular ligament does not 
exist ; consequently there is but one synovial membrane. 

Actions.—The movement of the ribs is limited to elevation and depres- 
sion, and to a slight rotation upwards and downwards. The former move- 
ment is produced by the head of the rib moving upon an axis directed transversely 
through the costo-vertebral joint; the latter is a rotation about an axis passing 
between their vertebral and sternal ends and produces an inversion or eversion of the 
ribs. The mobility of the different rbs varies very much. Tho first rib is more 
fixed than the others, on account of the weight of the upper extremity and the 
strain of the ribs beneath; but on the freshly dissected thorax it moves as freely 
as the others. From the same causes the movement of the second rib is also 
not very extensive. In the other ribs, their mobility increases successively down 
to the last two, which are very movable. The ribs are generally more movable 
in the female than in the male. 


2, ARTICULATIONS OF THE NECKS AND TUBERCLES OF THE Rips WITH THE 
TRANSVERSE Processes. (Fig. 229.) 


The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin Capsular ligament attached to the 


Fia. 229.—Costo-Transverse Articulation. Seen from above. 






MIDOLE COSTO-TRANSVERSE or 
® INTEROSSEOUS 


POSTERIOR COSTO-TRANSVERSE LICT ge 


circumference of the articulating surfaces, and enclosing a small synovial membrane. 
In the eleventh and. twelfth ribs this articulation 1s wanting. 
The ligaments connecting these parts are the— 


Anterior Costo-Transverse. 

Middle Costo-Transverse (Interosseous). 
Posterior Costo-Transverse. ° 
Capsular. 


The Anterior Costo-Transverse Ligament (superior or long) is a broad and 
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strong band of fibres, attached below to the sharp crest on the upper border of the 
neck of each rib, and passing obliquely upwards and outwards, to the lower border 
of the transverse process immediately above. It is broader below than above, 
broader and thinner between the lower ribs than between the upper, and more 
distinct in front than behind. This ligament is in relation, in front, with the 
intercostal vessels and nerves; behind with the Longissimus dorsi. Its internal 
border completes an aperture formed between it and the articular processes, 
through which pass the posterior branches of the intercostal vessels and nerves. 
Its external border is continuous with a thin aponeurosis, which covers the 
External intercostal muscle. 

The first rib has no anterior costo-transverse ligament. 

The Middle Costo-Transverse or Interosseous Ligament consists of short, but 
strong fibres, which pass between the rough surface on the posterior part of the 
neck of each rib, and the anterior surface of the adjacent transverse process. In 
order fully to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib; or the rib may be forcibly 
separated from the transverse process, and its fibres put on the stretch. 

In the eleventh and twelfth ribs this ligament is quite rudimentary. 

The Posterior Costo-Transverse Ligament is a short, but thick and strong 
fasciculus, which passes obliquely from the summit of the transverse process to 
the rough non-articular portion of the tubercle of the rib. This ligament is shorter 
and more oblique in the upper than in the lower ribs. Those corresponding to 
the superior ribs ascend, while those of the inferior ribs descend slightly. 

In the eleventh and twelfth ribs this ligament is wanting. 

Actions.—The movement permitted in theso joints is limited to a slight gliding 
motion of the articular surfaces one upon the other, the tubercles of the ribs 
moving backwards and upwards in inspiration ; downwards and forwards in ex- 
piration. 


VII. ARTICULATION OF THE CARTILAGES OF THE RIBS WITH THE STERNUM, 
ETC. (Fig. 230.) 


The articulations of the cartilages of the true ribs with the sternum are arthro- 
dial jomts with the exception of the first, in which the cartilage is almost always 
directly united with the sternum, and which must, therefore, be regarded as a syn- 
arthrodial articulation. The ligaments connecting them are— 


Anterior Chondro-Sternal. ” 
Posterior Chondro-Sternal. 
Capsular. 


The Anterior Chondro-Sternal Ligament is a broad and thin membranous band 
that radiates from the front of the inner extremity of the cartilages of the true 
ribs to the anterior surface of the sternum. It is composed of fasciculi, which pass 
in different directions. The superior fasciculi ascend obliquely, the inferior pass 
obliquely downwards, and the middle fasciculi horizontally. The superficial fibres 
of this ligament are the longest ; they intermingle with the fibres of the ligaments 
above and below them, with those of the opposite side, and with the tendinous 
fibres of origin of the Pectoralis major; forming a thick fibrous membrane, which 
covers the surface of the sternum. This is more distinct at the lower than at the 
upper part. 

The Posterior Chondro-Sternal Ligament, less thick and distinct than the 
anterior, is composed of fibres which radiate from the posterior surface of the 
sternal end of the cartilages of the true ribs, to the posterior surface of the ster- 
num, becoming blended with the periosteum. 

The Capsular Ligament surrounds the joints formed between the cartilages 
of the true ribs and the sternum. It is very thin, intimately blended with’ the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
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the articulation by a few fibres, which pass from the cartilage to the side of the 
sternum. These ligaments protect the synovial membranes, 

Synovial Membranes.—The cartilage of the first rib is directly continuous with 
the sternum, without any synovial membrane. The cartilage of the second rib 
is connected with the sternum by means of an. interarticular ligament, attached 
by one extremity to the cartilage of the second rib, and by the other extremity to 


Fic. 230,—Chondro-Sternal, Chondro-Xiphoid, and Interchondral Articulations. 
Anterior View. 
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the cartilage which unites the first and second pieces of the sternum. This arti- 
culation is provided with two synovial membranes. That of the third mb has also 
two synovial membranes; and that of the fourth, fifth, sixth, and seventh, each a 
single synovial membrane." Thus there are eight: synovial cavities on each side 


* The synovial membrane is sometimes wanting in the sixth and seventh chondro- 
sternal joints. | : 
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in the articulations between the costal cartilages of the true ribs and the sternum. 
They may be demonstrated by removing a thin section from the anterior surface 
of the sternum and cartilages, as seen in the figure. After middle life the articular 
surfaces lose their polish, become roughened, and the synovial membranes appear 
to be wanting. In old age, the articulations do not exist, the cartilages of most 
of the ribs becoming continuous with the sternum. ‘The cartilage of the seventh 
rib, and occasionally also that of the sixth, is connected to the anterior surface of 
the ensiform appendix, by a band of ligamentous fibres, which varies in length 
and breadth in different subjects. It is called the chondro-xiphow ligament. 
Actions.—The movements which are permitted in the chondro-sternal articula- 
tions, are limited to elevation and depression, and these only to a slight extent. 


ARTICULATIONS OF THE CARTILAGES OF THE RIBS WITH EACH OTHER 
(INTER-CHONDRAL). (FIG. 230.) 


The cartilages of the sixth, seventh, and eighth ribs articulate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of 
a small, smooth, oblong-shaped facet. Fach articulation is enclosed in a thin 
capsular ligament lined by synovial membrane, and strengthened externally and 
internally by ligamentous fibres (interchondral ligaments), which pass from one 
cartilage to the other. Sometimes the cartilage of the fifth rib, more rarely that 
of the ninth, articulates, by its lower border, with the adjoining cartilage by a 
small oval facet ; more frequently they are connected together by a few ligamentous 
fibres. Occasionally, the articular surfaces above mentioned are wanting. 


ANWTICULATIONS OF THE RIBS WITH THEIR CARTILAGES (Costo-CHONDRAL). 
(FIG. 230.) 


The outer extremity of each costal cartilage is received into a depression in the 
sternal end of the ribs, and held together by the periosteum. 


VIII. LIGAMENTS OF THE STERNUM. 


The second piece of the sternum is united to the first either by an amphi- 
arthrodial joint—a single piece of true fibro-cartilage uniting the segments—or by 
a diarthrodial joint, in which each bone is clothed with a distinct lamina of carti- 
lage, adherent on one side, free and lined with synovial membrane on the other. 
In the latter case, the cartilage covering the gladiolus is continued without inter- 
ruption on to the cartilages of the second ribs. Mr. Rivington has found the 
diarthrodial form of joint in about one-third of the specimens examined by him, 
Mr. Maisonneuve more frequently. It appears to be rare in childhood, and is 
formed, in Mr. Rivington’s opinion, from the amphiarthrodial form by absorption. 
The diarttrodial joint seems to have no tendency to ossify at any age, while the 
amphiarthrodial is very liable to do so and has been found ossified as early as 
thirty-four years of age. The two segments are further connected by an 


Anterior inter-sternal ligament, 
Posterior inter-sternal ligament. 


The anterior inter-sternal ligament consists of a layer of fibres, having a 
longitudinal direction ; it blends with the fibres of the anterior chondro-sternal liga- 
ments on both sides, and with the aponeurosis of origin of the Pectoralis major. 
This ligament is rough, si ad and much thicker at the lower than at the upper 
part of the bone. 

The posterior inter-sternal ligament j is disposed in a somewhat similar manner 
on the posterior surface of the articulation. 
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IX, ARTICULATION OF THE PELVIS WITH THE SPINE. 


The ligaments connecting the last lumbar vertebra with the sacrum are similar 
to those which connect the segments of the spine with each other, viz.—1. The 
continuation downwards of the anterior and posterior common ligaments. 2. The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
and forming an amphiarthrodial joint. 3. Ligamenta subflava, connecting the 
arch of the last lumbar vertebra with the posterior border of tle sacral canal. 
4. Capsular ligaments connecting the articulating processes:and forming a double 
arthrodia. 5. Inter- and supra-spinous ligaments. 

The two proper ligaments connecting the pelvis with the spine are the lumbo- 
sacral and ilio-lumbar. 

The lumbo-sacral ligament (sacro-vertcbral) (fig. 231) is a short, thick, tri- 
angular fasciculus, which is connected above to the lower and front part of the 


Fia. 231..—Articulations of Pelvis and Hip. Anterior View. 
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transverse process of the last lumbar vertebra, passes obliquely outwards, and is 
attached below to the lateral surface of the base of the sacrum, becoming blended 
with the anterior sacro-iliac ligament. This ligament is in relation in front with 
the Psoas musele. 

The ilio-lumbar ligament (fig. 231) passes horizontally outwards from the apex 
of the transverse process of the last lumbar vertebra, to the crest of the ilium 
immediately in front of the sacro-iliac articulation. , It is of a triangular form, 
thick and narrow internally, broad and thinner externally. It is in relation, in 
front, with the Psoas muscle; behind, with the muscles occupying the vertebral 
groove; above, with the Quadratus lumborum. 
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X. ARTICULATIONS OF THE PELVIS. 


The ligaments connecting the bones of the pelvis with cach other may be 
divided into four groups :—1. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 


1. ARTICULATION OF THE SacRUM AND InIuM. 


The sacro-iliac articulation is an amphiarthrodial joint, formed between the 
lateral surfaces of the sacrum and ilinm. The anterior or auricular portion. of 
each articular surface is covered with a thin plate of cartilage, thicker on the 
sacrum than on the ilium. The surfaces of these cartilages in the adult are 
rough and irregular, and separated from one another by a soft yellow pulpy sub- 
stance. At an early period of life, occasionally in the adult, and in the female 
during pregnancy, they are smooth, and lined by a delicate synovial membrane. 
The ligaments connecting these surfaces are the anterior and posterior sacro-iliac. 

The Anterior Sacro-iliac Ligament (fig. 231) consists of numerous thin liga- 
mentous bands, which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Sacro-iliac (fig. 232) is a strong interosseous ligament, situated 
in a deep depression between the sacrum and ilium behind, and forming the chief 
bond of connection between those bones. It consists of numerous strong fasciculi, 
which pass between the bones in various directions. Three of these are of large 
size; the two superior, nearly horizontal in direction, arise from the first and 
second transverse tubercles on the posterior surface of the sacrum, and are inserted 
into the rough uneven surface at the posterior part of the inner surface of the 
ilium. The third fasciculus, oblique in direction, is attached by one extremity to 
the third transverse tubercle on the posterior surface of the sacrum, and by the 
other to the posterior superior spine of the ilium; it is sometimes called the 
oblique sacro-tliac ligament. 


2. LIGAMENTS PASSING BETWEEN THE Sacrum AND Iscnium. (Fig. 232.) 


The Great Sacro-Sciatic (Posterior). 
The Lesser Sacro-Sciatic (Anterior). 


The Great or Posterior Sacro-Sciatic Ligament is situated at the lower and 
back part of the pelvis. It is thin, flat, and triangular in form; narrower in the 
middle than at the extremities ; attached by its broad base to the posterior inferior 
spine of the ilium, to the fourth and fifth transverse tubercles on the sacrum, and 
to the lower part of the lateral margin of that bone and the coccyx; passing 
obliquely downwards, outwards, and forwards, it becomes narrow and thick; and 
at its insertion into the inner margin of the tuberosity of the ischium, it increases 
in breadth, and is prolonged forwards along the inner margin of the ramus, forming 
what is known as the falciform ligament. The free concave edge of this prolonga- 
tion has attached to it the obturator fascia, with which it forms a kind of groove, 
protecting the internal pudic vessels and nerve. One of its surfaces is turned 
towards the perineum, the other towards the Obturator internus muscle. 

The posterior surface of this ligament gives origin, by its whole extent, to 
fibres of the Gluteus maximus. Its anterior surface is united to the lesser sacro- 
sciatic ligament. Its superior border forms the lower boundary of the lesser 
Sacro-sciatic foramen. Its lower border forms part of the boundary of the peri- 
neum. It is pierced by the coccygeal branch of the sciatic artery and coccygeal 
nerve. 

The Lesser or Anterior Sacro-Sciatic Ligament, much shorter and smaller 
than the preceding, is thin, triangular in form, attached by its apex to the spine 
of the ischium, and internally, by its broad base, to the lateral margin of the 
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sacrum and coccyx, anterior to the attachment of the great sacro-sciatic ligament, 
with which its fibres are intermingled. 

It is in relation, anteriorly, with the Coccygeus muscle; posteriorly, it is 
covered by the posterior ligament, and crossed by the internal pudic vessels and 
nerve. Its superior border forms the lower boundary of the great sacro-sciatic 
foramen ; its inferior border, part of the lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatic notches into foramina. The 
superior or gréat sacro-sciatic foramen is bounded, in front and above, by the 
posterior border of the os innominatum ; behind, by the great sacro-sciatic liga- 
ment; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle which passes through it. Above this muscle, the 


Fig. 232.-—-Articulations of Pelvis and Hip. Posterior View. 
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gluteal vessels and superior gluteal nerve emerge from the pelvis; and below it, 
the ischiatic vessels and nerves, the internal pudic vessels and nerve, and puscular 
branches from the sacral plexus. The inferior or lesser sacro-sciatic foramen is 
bounded, in front, by the tuber ischii ; above, by the spine and lesser ligament ; 
behind, by the greater ligament. It transmits the tendon of the Obiurator 
internus muscle, its nerve, and the internal pudic vessels and nerve. 


3. ARTICULATION OF THE SACRUM AND Coccyx. 


This articulation is an amphiarthrodial joint, formed between the oval surface 
on the apex of the sacrum, and the base of the coccyx. It is analogous to the 
joints between the bodies of the vertebrw, and is connected by similar ligaments. 
They are the : 

Anterior Sacro-Coccygeal. Lateral Sacro-Coccygeal. 
Posterior Sacro-Coccygeal, Interposed Fibro-Cartilage. 
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The Anterior Sacro-Coccygeal Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Bacro-Coccygeal Ligament i is @ flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of the lower orifice of the sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacral canal. Its superficial 
fibres are much longer than the deep-seated. This ligament is in rélation, behind, 
with the Gluteus maximus. 

The Lateral Sacro-Coccygeal Ligaments are ligamentous bands which pass 
from the cornua of the last sacral vertebra to the cornua of the first piece of the 
coccyx. 

A Fibro-Cartilage is interposed between the contiguous surface of the sacrum 
and coccyx ; it differs from that interposed between the bodies of the vertebrie in 
being thinner, and its central part more firm in texture. It is somewhat thicker 
in front and behind than at the sides. Occasionally, a synovial membrane is 
found when the coccyx is freely movable, which is more especially tlie case 
during pregnancy. 

The different segments of the coccyx are connected together by an extension 
downwards of the antorior and posterior sacro-coccygeal ligaments, a thin annular 
dise of fibro-cartilage being interposed between each of the bones. In the adult 
male, all the pieces become ossificd ; but in the female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a more advanced age the joint between the sacrum and coccyx is 
obliterated. 

Actions.—The movements which take place between the sacrum and coccyx, 
and*between the different pieces of the latter bone, are slightly forwards and back- 
wards ; they are very limited. Their extent increases during pregnancy. 


4. ARTICULATION OF THE Punss. (Fig. 233.) 


The articulation between the pubic bones is an amphiarthrodial joint, formed 
by the junction of the two oval articular surfaces of the ossa pubis. The articular 
surface has been described above under the name of symphys7s, and the same name 
is given to the joint. The hgaments of this articulation arc the 


Anterior Pubic. Posterior Pubic. 
Superior Pubic. . Sub-Pubice. 
Interposed Fibro-Cartilage. 


The Anterior Pubic Ligament consists of several superimposed layers, which 
pass across the front of the articulation. The superficial fibres pass obliquely 
from one bone to the other, decussating and forming an interlacement with the 
fibres of the aponeurosis of the External oblique muscle. The deep fibres pass 
transversely across the symphysis, and are blended with the fibro-cartilage. 

The Posterior Pubic Ligament consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connect together the 
two pubic bones superiorly. 

The Sub-Pabic Ligament is a thick, triangular arch of ligamentous fibres, 
connecting together the two pubic bones below, and forming the upper boundary 
of the pubic arch. Above, it is blended with the interarticular fibro-cartilage ; 
laterally, with the rami of the pubes. Its fibres are of a yellowish colour, closely 
connected, and have an arched direction. 

The Interposed Fibro-Cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in different 
snbjects, and project somewhat beyond the level of the bones, especially behind. 
The outer surface of each plate is firmly connected to the bone by a series of 
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nipple-like processes, which accurately fit within corresponding depressions on the 
osseous surface. Their opposed surfaces are connected in the greater part of their 
extent, by an intermediate elastic fibrous tissue ; and by their circumference to the 
various ligaments surround- 
ing the joint. An interspace 
is left between the plates at 
the upper and back part of 
pa the articulation, where the 
Synonal cavity at upper cis tia fibrous tissue is deficient, 
= and the surface of the fibro- 
cartilage is lined by epithe- 
lium. This space is found 
at all periods of life, both in 
the male and female; but it 
is larger in the latter, espe- 
cially during pregnancy, and 
after parturition. It is most 
frequently limited to the 
upper and back part of the 
joint; but it occasionally 
reaches to the front, and 
may extend the entire length 
of the cartilage. ‘This struc- 
ture may be easily demou- 
strated, by making a vertical section of the symphysis pubis near its posterior 
surface. 
The Obturator Ligament is more properly regarded as analogous to the mus- 
cular fascix, with which it will therofore be described. 


Fic. 233.-—-Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 





ARTICULATIONS OF THis UPPER EXTREMITY. 


The articulations of the Upper Mxtremity may be arranged in the following 
groups :—I. Sterno-clavicular articulation. II. Acromio-clavicular articulation. 
III. Ligaments of the Scapula. IV. Shoulder-jomt. V. Elbow-joint. V1. 
Radio-ulnar articulations. VII. Wrist-joint. VIII. Articulations of the Carpal 
bones. IX. Carpo-metacarpal articulations. X. Metacarpo-phalangeal articula- 
tiens. XI. Articulations of the Phalanges. 


I. SreRNo-CLAvicuLAR ARTICULATION. (Fig. 234.) 


The Sterno-Clavicular is regarded by most anatomists as an arthrodial joint ; 
but Cruveilhier considers it to be an articulation by reciprocal reception. Probably 
the former opinion is the correct one; the varied movements, which the joint en- 
joys, being due to the imposition of an interarticular fibro-cartilage betwoen the 
joint surfaces. ‘The parts entering into its formation are the sternal end of the 
clavicle, the upper and lateral part of the first piece of the sternum, and the carti- 
lage of the first rib. The articular surface of the clavicle is much larger than that 
of the sternum, and invested with a layer of cartilage,* which is considerably 
thicker than that on the latter bone. Tho ligaments of this joint are the 


Anterior Sterno-Clavicular. Inter-Clavicular. 
. Posterior Sterno-Clavicular. Costo-Clavicular (rhomboid). 
Interarticular Fibro-Cartilage. 
The Anterior Sterno-Clavicular Ligament is a broad band of fibres, which 
covers the anterior surface of the articulation, being attached, above, to the upper 


* According to Bruch, the sternal end of the clavicle is covered by a tissue, which is 
rather fibrous than cartilaginous in structure. 


286 . ! ARTICULATIONS. 


and front part of the inner extremity of the clavicle ; and, passing obliquely down- 
wards and inwards, is attached, below, to the upper and front part of the first 
piece of the sternum. This ligament is covered in front by the sternal portion of 
the Sterno-cleido-mastoid and the integument; behind, it is in relation with the 
interarticular fibro-cartilage and the two synovial membranes. 

The Posterior Sterno-clavicular Ligament is a similar band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the upper 
and back part of the inner extremity of the clavicle; and which, passing obliquely 
downwards and inwards, is attached, below, to the upper and back part of the 
sternum. It is in relation, in front, with the interarticular fibro-cartilage and 
synovial membranes; behind, with the Sterno-hyoid and Sterno-thyroid muscles. 

The Interclavicular Ligament is a flattened band, which varies considerably 
in form and size in different individuals; it passes in a curved direction from the 
upper part of the inner extremity of one clavicle to the other, and is closely 
attached to the upper margin of the sternum. It is in relation, in front, with the 
integument; behind, with the Sterno-thyroid muscles. - 

The Costo-Clavicular Ligament (rhomboid) is short, flat, and strong: it is of 
a rhomboid form, attached, below, to the upper and inner part of the cartilage of 


Fig. 234.—Sterno-Clavicular Articulation. Anterior View. 
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the first rib: it ascends obliquely backwards and outwards, and is attached, above, 
to the rhomboid depression on the under surface of the clavicle. It is in relation, 
in front, with the tendon of origin of the Subclavius ; behind, with the subclavian 
vein. : 

The Xnterarticular Fibro-Cartilage is o flat and nearly circular disc, interposed 
between the articulating surfaces of the sternum and clavicle. It is attached, 
above, to the upper and posterior border of the clavicle; below, to the cartilage of 
the first rib, at its junction with the sternum: and by its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum- 
ference, especially its upper and back part, than at its centre, or below. It divides 
the joint into two cavities, each of which is furnished with a separate synovial 
membrane; when the fibro-cartilage is perforated, which not unfrequently occurs, 
the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected 
from the sternal end of the clavicle, over the adjacent surface of the fibro-cartilage, 
and cartilage of the first rib‘; the other is placed between the articular surface of 
the sternum and adjacent surface of the fibro-cartilage ; the latter is the more loose 
of the two. They seldom contain much synovia. : 
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Actions.—This articulation is the centre of the movements of the shoulder, and 
admits of a limited amount of motion in nearly every direction—upwards, down- 
wards, backwards, forwards, a8 well as circumduction. ‘The movements atten- 
dant on elevation and depression of the shoulder take place between the clavicle 
and the interarticular ligament, the bone rotating upon the ligament on an axis 
drawn from before backwards through its own articular facet. When the shoulder 
is moved forwards and backwards, the clavicle, with the interarticular ligament, 
‘rolls to and fro on the articular surface of the sternum, revolving, with a slightly 
sliding movement, round an axis drawn nearly vertically through the sternum. In 
the circumduction of the shoulder, which is compounded of these two movements, 
the clavicle revolves upon the interarticular cartilage, and the ier, with the 
clavicle, rolls upon the sternum.’ * : 


Ti. Acromio-CuavicuLAR ARTICULATION. (Fig. 235.) 


The Acromio-Clavicular is an arthrodial joint, formed between the outer 
extremity of the clavicle and the upper edge of the acromion process of the 
scapula. Its ligaments are the 


Superior Acromio-Clavicular. 
Inferior Acromio-Clavicular. 
| Trapezoid 

Coraco-Clavicular 1 and 
Conoid. 
Interarticular libro-cartilage. 


The Superior Acromio-Clavicular Ligament is a broad band, of a quadrilateral 
form, which covers the superior part of the articulation, extending between the 
upper part of the outer end of the clavicle, and the adjoining part of the upper 
surface of the acromion. It is composed of parallel fibres, which interlace with 
the aponcurosis of the Trapezius and Deltoid muscles ; below, it is in contact with 
the interarticular fibro-cartilage (when it exists) and the synovial membranes. 

The Inferior Acromio-Clavicular Ligament, somewhat thinner than the pre- 
ceding, covers the under part of the articulation, and is attached to the adjoining 
surfaces of the two bones. It is in relation, above, with the interarticular fibro- 
cartilage (when it oxists) and the synovial membranes; below, with the tendon of 
the Supraspinatus. These two ligaments are continuous with each other in front 
and behind, and form a complete capsule round the joint. 

The Coraco-Clavicular Ligament serves to connect the clavicle with the coracoid 
process of the scapula. It does not properly belong to this articulation, but as it 
forms a most efficient means in retaining the clavicle in contact with the acromial 
process, it is usually described with it. It consists of two fasciculi, called the 
trapezoid and conoid ligaments. 

The Trapezoid Ligament, the anterior and external fasciculus, is broad, thin, 
and quadrilateral: it is placed obliquely between the coracoid process and tho 
clavicle. It is attached, below, to the upper surface of the coracoid "process ; 
above, to the oblique line on the under surface of the clavicle. Its anterior border 
is free; its posterior border is joined with the conoid ligament, the two forming by 
their junction & projecting angle. 

The Conoid Ligament, the posterior and internal fasciculus, is a dense band of 
fibres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough impression at the base of the coracoid process, 
internal to the preceding; above, by its expanded base, to the conoid tubercle on 
the under surface of the clavicle, and to a line proceeding internally from it for 
half an inch. These ligaments are in relation, in front, with the Subclavius ; 
behind, with the Trapezius: they serve to limit rotation of the scapula forwards. 
and backwards. 

* Humpury, On the Human Skeleton, p. 402. 
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The Interarticular Fibro-Cartilage is most frequently absent in this articula- 
tion. When it exists, it generally only partially separates the articular surfaces, 
and occupies the upper part of the articulation. More rarely, it completely sepa- 
rates the joint into two cavities. 

There are two Synovial Membranes when a complete interarticular cartilage 
exists ; more frequently there is only one synovial membrane. 

Actions.—The movements of this articulation are of two kinds. 1. A gliding 
motion of the articular end of the clavicle on the acromion. 2. Rotation of the: 
scapula forwards and backwards upon the clavicle, the extent of this rotation being 
limited by the two portions of the coraco-clavicular ligament. 

The scapulo-clavicular joint has important functions in the movements of the 
upper extremity. It has been well pointed out by Prof. Humphry, that if there 


Vig. 235.—The Left Shoulder-Joint, Seapulo-Clavicular Articulations, 
and Proper Ligaments of Scapula. 
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had been no joint between the clavicle and scapula the circular movement of the 
scapula on the ribs (as in throwing both shoulders backward or forward) would 
have been attended with a greater alteration in the direction of the shoulder than is 
consistent with the free use of the arm in such positions, and it would have been 
impossible to give a blow straight forward with the full force of the arm, that is to 
say, with the combined force of the scapula, arm, and forearm. ‘This joint,’ as he 
happily says, ‘is so adjusted as to enable either bone to turn in a hinge-like 
manner upon a vertical axis drawn through the other, and it permits the surfaces 
of the scapula, like the baskets in a roundabout swing, to look the same way in 
every position, or nearly so.’ Again, when the whole arch formed by the clavicle 
and scapula rises and falls (it elevation or depression of the shoulders) the joint 
between these two bones enables the scapula still to maintain its lower part in 
contact with the ribs. 
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III. Proper LicgAMents oF THE Scapuna. (Fig. 235.) 


The proper ligaments of the scapula are, the 
Coraco-acromial. Transverse. 


The Coraco-acromial Ligament is a broad, thin, flat band, of a triangular shape 
extended transversely above the upper part of the shoulder-joint, between the 
coracoid and acromial processes. It is attached, by its apex, to the summit of the 
acromion just in front of the articular surface for the clavicle; and by its broad 
base, to the whole length of the outer border of the coracoid process. Its posterior 
fibres are directed obliquely backwards and inwards, its anterior fibres transversely 
inwards. This ligament completes the vault formed by the coracoid and acromion 
processes for the protection of the head of the humerus. It is in relation, above, 
with the clavicle and under surface of the Deltoid: below, with the tendon of the 
Supra-spinatus muscle, a bursa being interposed. Its anterior border is continuous 
with a dense cellular lamina that passes beneath the Deltoid upon the tendons of 
the Supra- and Infraspinatus muscles. | 

The Transverse or Coracoid (suprascapular) Ligament converts the supra- 
scapular notch into a foramen. It is a thin and flat fasciculus, narrower at the 
middle than at the extremities, attached, by one end, to the base of the coracoid 
process, and, by the other, to the inner extremity of the scapular notch. The 
suprascapular nerve passes through the foramen; the suprascapular vessels 
above it. 


IV. SHOULDER—JoInT. (Fig. 235.) 


The Shoulder is an enarthrodial or ball-and-socket joint. The bones entexing 
into its formation are the large globular head of the humerus, received into the 
shallow glenoid cavity of the scapula, an arrangement which permits of vory con- 
siderable movement, whilst the joint itself is protected against displacement by 
the tendons which surround it and by atmospheric pressure. The ligaments have 
nothing directly to do with maintaining the joint surfaces in apposition ; if they 
alone remain the humerus can be separated to a considerable extent from the 
glenoid cavity; their use therefore is to limit the amount of movement. Above, the 
joint is protected by an arched vault, formed by the under surface of the coracoid 
and acromion processes, and the coraco-acromial ligament. The articular surfaces 
are covered by a layer of cartilage: that on the head of the humerus is thicker at 
the centre than at the circumference, the reverse being the case in the glenoid 
cavity. The ligaments of the shoulder are, the 


Capsular. Coraco-humeral. 
Glenoid.* 


The Capsular Ligament completely encircles the articulation; being attached, 
above, to the circumference of the glenoid cavity beyond the glenoid ligament ; 
below, to the anatomical neck of the humerus, approaching nearer to the articular 
cartilage above than in the rest of its extent. It is thicker above than below, 
remarkably loose and lax, and much larger and longer than is necessary to keep 
tho bones in contact, allowing them to be separated from each other more than 
an inch, an evident provision for that extreme freedom of movement which is 
peculiar to this articulation. Its external surface is strengthened, above, by the 
Supraspinatus ; below, by the long head of the Triceps; externally, by the tendons 
of the Infraspinatus and Teres minor; and internally, by the tendon of the Sub- 
scapularis. The capsular ligament usually presents three openings: one at its 
inner side, below the coracoid process, partially filled up by the tendon of the Sub- 


* The long tendon of origin of the Biceps muscle also ‘acts as one of the ligaments of 
this joint. See the observations on p. 264, on the function of the muscles passing over 
more than one joint. 

U 
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scapularis ; it establishes a communication between the synovial membrane of the 
joint and a bursa beneath the tendon of that muscle. The second, which is not 
constant, is at the outer part, where a communication sometimes exists between 
the joint and a bursal sac belonging to the Infraspinatus muscle. The third is 
seen in the lower border of the ligament, between the two tuberosities, for the 
passage of the long tendon of the Biceps muscle. 

The capsular ligament is strengthened by supplemental bands, in addition to the 
Coraco-humeral or accossory ligament, which is usually described as a distinct 
structure. Some of these are situated on the inner side of the joint and pass 
from the inner edge of the glenoid cavity to the lower part of the lesser tubercle of 
the humerus. Others are situated at the lower part of the joint and pass from 
the under edge of the glenoid cavity to the under part of the neck of the humerus. 

The Coraco-humeral or Accessory Ligament is a broad band which strengthens 
the upper part of the capsular ligament. It arises from the outer border ef the 
coracoid process, and passes obliquely downwards and outwards to the front of the 
great tuberosity of the humerus, being blended with the tendon of the Supra- 
spinatus muscle. This ligament is intimately united to the capsular in the greater 
part of its extent. Some of the fibres of this ligament are prolonged into the joint 
through the opening in the capsular ligament for the tendon of the Biceps, and are 
inserted into the inner margin of the upper end of the bicipital groove. They have 
been called the gleno-humeral (Flood’s) ligament, and are supposed to correspond 
with the ligamentum teres in the hip-joint. 

The Glenoid Ligament is a fibro-cartilaginous rim attached round the margin of 
the glenoid cavity. It is triangular on section, the thickest portion being fixed to 
the circumference of the cavity, the froe edge being thin and sharp. It is con- 
tinuous above with the long tendon of the Biceps muscle, which bifurcates at the 
upper part of the cavity into two fasciculi, encircling the margin of the glenoid 
cavity and uniting at its lower part. This ligamont deepens the cavity for articula- 
tion, and protects the edges of the bone. It is lined by the synovial membrane. 

The Synovial Membrane is reflected from tle margin of the glenoid cavity over 
the fibro-cartilaginous rim surrounding it; it is then reflected over the internal 
surface of the capsular ligament, covers the lower part and sides of the neck of thie 
humerus, and is continued a short distance over the cartilage covering the head of 
the bone. The long tendon of the Biceps muscle which passes through the cap- 
sular ligament, is enclosed in a tubular sheath of synovial membrane, which is 
reflected upon it at the point where it perforates the capsule, and is continued 
around it as far as the summit of the glenoid cavity. The tendon of the Biceps is 
thus enabled to traverse the articulation, but it is not contained in the interior of 
the synovial cavity. The synovial membrane eommunicates with a large bursa 
sac beneath the tendon of the Subscapularis, by an opening at tho inner side of the 
capsular ligament; it also occasionally communicates with another bursal sac, 
beneath the tendon of the Infraspinatus, through. an orifice at its outer part. A 
third bursal sac, which does not communicate with the joint, is placed between the 
uuder Surface of the Deltoid and the outer surface of the capsule. 

The Muscles in relation with the joint are, above, the Supraspinatus ; below, 
the long head of the Triceps; internally, the Subscapularis; externally, the Infra- 
spinatus and Teres minor; within, the long tendon of the Biceps. The Deltoid is 
placed most externally, and covers the articulation on its outer side, as well as in 
front and behind. 

The Arteries supplying the joint, are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the circumflex and suprascapular. 

Actions.—The shoulder-joint is capable of movement in every direction, forwards, 
backwards, abduction, adduction, circumduction, and rotation. The humerus is 
drawn forwards by the Pectoralis major, anterior fibres of the Deltoid, Coraco- 
brachialis, and by the Biceps, when the elbow is fixed ; backwards, by the Latis- 
simus dorsi, Teres major, posterior fibres of the Deltoid, and by the Triceps when 


SHOULDER-JOINT. 291 


the elbow is fixed ; it is abducted (elevated) by the Deltoid and Supraspinatus ; it is 
adducted (depressed) by the Subscapularis, Pectoralis major, Latissimus dorsi and 
Teres major; it is rotated outwards by the Infraspinatus and Teres minor; and it 
is rotated inwards by the Subscapularis, Latissimus dorsi, and Teres major. 

The most striking peculiarities in this joint are: 1. The large size of the head 
of the humerus in comparison with the depth of the glenoid cavity, even when 
supplemented by the glenoid ligament. 2. The looseness of the capsule of the 
joint. 3. The intimate connection of the capsule with the muscles attached to the 
head of the humerus. 4. The peculiar relation of the biceps tendon to the joint. 

It is in consequence of the relative size of the two articular surfaces that the 
joint enjoys such free movement in every possible direction. When these movements 
of the arm are arrested in the shoulder-joint by the contact of the bony surfaces, 
and by the tension of the corresponding fibres of the capsule, together with that of 
the muscles acting as accessory ligaments, they can be carried considerably further 
by the movements of the scapula, involving, of course, motion at the acromio- and 
sterno-clavicular joints. These joints are therefore to be regarded as accessory 
structures to the shoulder-joint.* The extent of these movements of the scapula is 
very considerable, especially in extreme elevation of the arm, which movement is 
best accomplished when the arm is thrown somewhat forward, since the articular 
surface of the humerus is broader in the middle than at either end, especially the 
lower, so that the range of elevation directly forward is less, and that directly 
backward still more restricted. The great width of the central portion of the 
humeral head also allows of very free horizontal movement when the arm is 
raised to a right angle, m which movement the arch formed by the acromion, the 
coracoid process, and the coraco-acromial ligament, constitutes a sort of supple- 
mental articular cavity for the head of the bone. 

The looseness of the capsule is so great that the arm will fall about an meh 
from the scapula when the muscles are dissected from the capsular ligament, and 
un opening made in it to remove the atmospheric pressure. ‘The movements of 
the joint, therefore, are not regulated by the capsule, so much as by the surrounding 
muscles and by the pressure of the atmosphere, an arrangement which ‘ renders 
the movements of the joint much more easy than they would otherwise lave been, 
and permits a swinging, pendulum-like vibration of the limb, when the muscles are 
at rest.’ (Humphry.) The fact, also, that in all ordinary positions of the joint the 
capsule is not put on the stretch, enables the arm to move freely in all directions. 
Extreme movements are checked by the tension of appropriate portions of the 
capsule, as well as by the interlocking of the bones. Thus it is said that ‘ abduc- 
tion is checked by the contact of the great tuberosity with the upper edge of the 
glenoid cavity, adduction by the tension of the coraco-humeral ligament.’ (Beaunis 
et Bouchard.) 

The intimate union of the tendons of the four short muscles with the capsule 
converts these muscles into elastic and spontaneously acting ligaments of the joint, 
and it is regarded as being also intended to prevent the folds into which all portions 
of the capsule would alternately fall in the varying positions of the joMt from 
being driven between the bones by the pressure of the atmosphere. 

The peculiar relations of the biceps tendon to the shoulder-joint appear to sub- 
serve various purposes. In the first place by its connection with both the shoulder 
and elbow, the muscle harmonises the action of the two joints, and acts as an 
elastic ligament in all positions, in the manner previously adverted to.t Next it 
strengthens the upper part of the articular cavity, and prevents the head of the 
humerus from being pressed up against the acromion process, when the deltoid 
contracts, instead of forming the centre of motion in the glenoid cavity. By its 
passage along the bicipital groove it assists in rendering the head of the humerus 
steady in the various movements of the arm and forearm. To these offices Prof. 
Humphry adds, that ‘it assists the supra- and infraspinatus muscles to caure the 


* See pp. 287, 288. T See p. 264. 
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head of the humerus to revolve in the glenoid cavity when the arm is raised from 
the side, and that it holds the head of the humerus firmly in contact with the 
glenoid cavity, and prevents its slipping over the lower edge of the cavity or being 
displaced by the action of the Latissimus dorsi and Pectoralis major when the arm 
is raised from the side, as in climbing and many other movements.’ 


V. ELBow-JoINt. 


The Elbow is a ginylymus or hinge joint. The bones entering into its forma- 
tion are the trochlear surface of the humerus, which is received in the greater 
sigmoid cavity of the ulna, and admits of the movements peculiar to this joint, 
those of flexion and extension, whilst the cup-shaped depression on the head of the 
radius articulates with the lesser, or radial, head of the humerus, and the circum- 
ference of the head of the radius with the lesser sigmoid cavity of the ulna, allow- 
ing of the movement of rotation of the radius on the ulna, the chief action of the 
superior radio-ulnar articulation. The articular surfaces are covered with a thin 
layer of cartilage, and connected together by the following ligaments :— 


Anterior. Internal Lateral. 
Posterior. External Lateral. 


The orbicular ligament of the upper radio-ulnar articulation must also be 
reckoned among the ligaments of the 
elbow. Via, 236. —Left Elbow-Joint, showing 

The Anterior Ligament (fig. 236) is Anterior and Internal Ligaments. 
a broad and thin fibrous layer, which 
covers the anterior surface of the joint. 
It is attached to the front of the internal 
condyle and to the front of the humerus 
immediately above the coronoid fossa ; 
below, to the anterior surface of the coro- 
noid process of the ulna and orbicular 
ligament, being continuous on each side 
with the lateral ligaments. Its superficial 
oblique fibres pass from the inner condyle 
of the humerus outwards to the orbicular 
ligament. The middle fibres, vertical in 
direction, pass from the upper part of 
thecoronoid depression and become partly 
blended with the preceding, but mainly 
inserted into the anterior surface of the 
coronoid process. A third, or transverse 
set, intersects these at right angles. This 
ligament is in relation, in front, with the 
Brachialis anticus ; behind with the syno- 
vial mefubrane. | 

The Posterior Ligament (fig. 237) isa 
thin and loose membranous fold, attached, 
above, to the lower end of the humerus, 
immediately above the olecranon fossa ; 
below, to the margin of the olecranon. 
The superficial or transverse fibres pass 
between the adjacent margins of the 
olecranon fossa. The deeper portion con- 
sists of vertical fibres, which pass from 
the upper part of the olecranon fossa to 
the margin of the olecranon. This liga- 
ment is in relation, behind, with the tendon of the Triceps and the Anconeus ; in 
front, with the synovial membrane. 
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The Internal Lateral Ligament (fig. 236) is a thick triangular band consisting 
of two distinct portions, an anterior and posterior. The anterior portion, directed 
obliquely forwards, is attached, above, by its apex, to the front part of the internal 
condyle of the humerus ; and, below, by its broad base, to the inner margin of 
the coronoid process. The posterior portion, also of triangular form, is attached, 
above, by its apex, to the lower and back part of the internal condyle; below, to 
the inner margin of the olecranon. This ligament is in relation, internally, with 
the Triceps and Flexor carpi ulnaris muscles, and the ulnar nerve. 

The External Lateral Ligament (fig. 237) is a short and narrow fibrous fasci- 
culus, less distinct than the internal, attached, above, to a depression below the 
external condyle of the humerus; below, to the orbicular ligament, some of its 
most posterior fibres passing over that ligament, to be inserted into the outer 
margin of the ulna. This ligament is intimately blended with the tendon of origin 
of the Supinator brevis muscle. 

The Synovial Membrane is very extensive. It covers the margin of the arti- 
cular surface of the humerus, and Jines the coronoid and olecranon fosse on that 
bone ; from these points, it is reflected over the anterior, posterior, and lateral 

ligaments; and forms a pouch between 
Fi. 237-— Left Elbow-Joint showing — the lesser sigmoid cavity, the internal 

Posterior and External Ligaments. surface of the orbicular ligament, and the 
circumference of the head of the radius. 

The Muscles in relation with the joint 
are, in front, the Brachialis anticus ; be- 
hind, the Triceps and Anconcus; exter- 
nally, the Supinator brevis, and the com- 
mon tendon of origin of the Iixtensor 
muscles ; internally, the common tendon 
of origin of the Flexor muscles, and the 
Flexor carpi ulnaris, with the ulnar nerve. 

The Arteries supplying the joint are 
derived from the communicating branches 
betweon the superior profunda, inferior 
profunda, and anastomotic branches of 
the brachial, with the anterior, posterior, 
and interosseous recurrent branches of 
the ulnar, and the recurrent branch of the 
radial. These vessels form a complete 
chain of inosculation around the joint. 

The Nerves are derived from the ulnar, 
as it passes between the internal condyle 
and the olecranon; and a few filaments 
from the musculo-cutaneous. 

Actions.—-The elbow-joint comprises 
three different portions: viz., the joint be- 
tween the ulna and humerus, that between 
the head of the radius and the humerus, 
and tle superior radio-ulnar articulation, 
described below. Alli these articular sur- 
faces aro invested by a common synovial membrane, and the movements of the 
whole joint should be studied together. The combination of the movements of 
flexion and extension of the forearm with those of pronation and supination of the 
hand, which is ensured by the two being performed at the same joint, is essential 
to the accuracy of the various minute movements of the hand. ns 

The portion of the joint between the ulna and humerus is a simple hinge-joint, 
and allows of movements of flexion and extension only. The shape of the trochlear 
surface of the humerus, with its prominences and depressions accurately adapted 
to the opposing surfaces of the olecranon, prevents any lateral movement. In the 
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ordinary position assumed by the humerus, when resting on the prominent internal 
condyle, this direct movement of flexion carries the hand inwards, towards the 
chest and mouth. Flexion is produced by the action of the Biceps and Brachialis 
Anticus, assisted by the muscles arising from the internal condyle of the humerus 
and the Supinator longus; extension, by the Triceps and Anconeus, assisted by 
the extensors of the wrist and by the Extensor communis digitorum and Extensor 
minimi digiti. | 

The joint between the head of the radius and the capitellum or radial head of 
the humerus is an arthrodial joint. The bony surfaces would of themselves con- 
stitute an enarthrosis and allow of movement in all directions, were it not for the 
orbicular ligament by which the head of the radius is bound down firmly to the 
sigmoid cavity of the ulna, and which prevents any separation of the two bones 
laterally. It is to the same ligament that the head of the radius owes its security 
from dislocation, which would otherwise constantly occur, as a consequence of the 
shallowness of the cup-like surface on the head of the radius. In fact, but for 
this ligament, the tendon of the biceps would be liable to pull the liead of the 
radius out of the joint.* In complete extension, the head of the radius glides so 
far back on the outer condyle that its edge is plainly felt at the back of the joint. 

In combination with any position of flexion or extension, the head of the radius 
can be rotated in the upper radio-ulnar joint, carrying the hand with it. The 
hand is articulated to the lower surface of the radius only, and the concave or sig- 
moid surface on the lower end of the radius travels round the lower end of the 
ulna. The latter bone is excluded from the wrist-joint (as will be seen in tho 
sequel) by the triangular fibro-cartilage. Thus, rotation of the head of the radius 
round an axis which passes through the external condyle of the humerus, imparts 
circular movement to the hand through a very considerable arc. If it is necessary 
to turn the hand upwards and downwards without changing its place (as in using 
a corkscrew), this circular movement is obviated by rapid instinctive compensating 
changes in the position of the elbow. 


VI. Rapio-UtNnAR ARTICULATIONS. 


The articulation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as the shafts of these bones. They may, 
consequently, be subdivided into three sets :—1. the superior radio-ulnar, which is 
a portion of the elbow-joint ; 2. the middle radio-ulnar ; and, 3. the inferior radio- 
ulnar articulations. 


1. SUPERIOR Rapio-ULNAR ARTICULATION. 


This articulation is a lateral ginglymus (dzarthrodia rotatoria). The bones 
entering into its formation are the inner side of the circumference of the head of 
the radius rotating within the lesser sigmoid cavity of the ulna. These surfaces 
are covered with cartilage, and invested with a duplicature of synovial membrane, 
continuous with that which lines the elbow-joint. Its only ligament is the annular 
or orbicular. 7 

The Orbicular Ligament (fig. 237) is a.strong, flat band of ligamentous fibres, 
which surrounds the head of the radius, and retains it in firm connection with the 
lesser sigmoid cavity of the ulna. It forms about four-fifths of a fibrous ring, 
attached by each end to the extremities of the lesser sigmoid cavity, and is broader 
at the upper part of its circumference than below, by which means the head of the 
radius is more securely held in its position. Its outer surface is strengthened 
by the external lateral ligament of the elbow, and affords origin to part of the 
Supinator brevis muscle. Its inner surface is smooth, and lined by synovial 
mermbrane. 

_ ‘Actions.—The movement which takes place in this articulation is limited to 


Sy ie > 2 “© HumPury, op. cit. p. 419. 
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rotation of the head of the radius within the orbicular ligament, and upon the 
lesser sigmoid cavity of the ulna; rotation forwards being called pronation ; 
rotation backwards, supination. Supination is performed by the Biceps, Supinator 
brevis, and Supinator longus, assisted to a slight extent by the Extensor muscles 
of the thumb. Pronation is performed by the Pronator radii teres and the Pronator 
Quadratus. 


2. MippLE RApIo-ULNAR ARTICULATION. 


The interval between the shafts of the radius and ulna is ocenpied by two 


ligaments. 
Oblique. Interosseous. 


The Oblique or Round Ligament (fig. 236) is a small, round fibrous cord, 
which extends obliquely downwards and outwards, from the tubercle of the ulna at 
the base of the coronoid process, to the radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligament; and 
it appears to be placed as a substitute for it in the upper part of the interosseous 
interval. This igament is sometimes wanting. 

The Interosseous Membrane is a broad and thin plane of aponeurotic fibres, 
descending obliquely downwards and inwards, from the interosseous ridge on the 
radius to that on the ulna. It is deficient above, commencing about an inch be- 
neath the tubercle of the radius; is broader in the middle than at either extremity ; 
and presents an oval aperture just above its lower margin for the passage of the 
anterior interosseous vessels to the back of the forearm. This ligament serves to 
connect the bones, and to increase the extent of surface for the attachment of the 
deep muscles. Between its upper border and the oblique ligament an interval 
exists, through which the posterior interosseous vessels pass. Two or three fibrous 
bands are occasionally found on the posterior surface of this membrane, which 
descend obliquely from the ulna towards the radius, and which have consequently 
# direction contrary to that of the other fibres. It is in relation, in front, by its 
upper three-fourths with the Flexor longus pollicis on the outer side, and with the 
Flexor profundus digitorum on the inner, lymg upon the interval between which 
are the anterior interosseous vessels and nerve; by its lower fourth with the Pro- 
nator quadratus; behind, with the Supinator brevis, Extensor ossis metacarpi 
pollicis, Extensor primi internodii pollicis, Extensor secundi internodii pollicis, 
IXxxtensor indicis; and, near the wrist, with the anterior interosseous artery and 
posterior interosseous nerve. 


3. INFERIOR Rapio-ULNAR ARTICULATION. 


This is a lateral ginglymus (diarthrodia rotatoria), formed by the head of the 
ulna received into the sigmoid cavity at the inner side of the lower end of the 
radius. The articular surfaces are covered by a thin layer of cartilage, and con- 
nected together by the following ligaments :— 


Anterior Radio-ulnar. 
Posterior Radio-ulnar. 
Triangular Interarticular Fibro-cartilage. 


The Anterior Radio-ulnar Ligament (fig. 238) is a narrow band of fibres, ex- 
tending from the anterior margin of the sigmoid cavity of the radius to the anterior 
surface of the head of the ulna. 

The Posterior Radio-ulnar Ligament (fig. 239) extends between similar points 
on the posterior surface of the articulation. 

The Triangular Fibro-cartilage (fig. 240, p. 301) is placed transversely beneath 
the head of the ulna, binding the lower end of this bone and the radius firmly together. 
Its circumference is thicker than its centre, which is thin and occasionally per- 
forated. It is attached by its apex to a depression which separates the styloid 
process of the ulna from the head of that bone; and, by its base, which is thin, 
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to the prominent edge of the radius, which separates the sigmoid cavity from the 
carpal articulating surface. Its lateral margins are united to the ligaments of the 
wrist-joint. Its upper surface, smooth and concave, articulates with the head of 
the ulna, forming an arthrodial joint; its under surface, also concave and smooth, 
forms part of the wrist-joint and articulates with the cuneiform bone. Both sur- 
faces are lined by a synovial membrane: the upper surface by one peculiar to the 
radio-ulnar articulation; the under surface, by the synovial membrane of the 
wrist. 

The Synovial Membrane (fig. 240) of this articulation has been called, from its 
extreme looseness, the membrana sacciformis; it extends horizontally inwards 
between the head of the ulna and the interarticular fibro-cartilage and upwards 
between the radius and the ulna, forming here a very loose cul-de-sac. The 
quantity of synovia which it contains is usually considerable. When the fibro- 
cartilage is perforated, the synovial membrane is continuous with that which lines 
the wrist. 

Actions.— The arrangement in the inferior radio-ulnar articulation is just 
the reverse of that between the two bones above; motion is limited to rotation of 
tho radius round the head of the ulna; rotation forwards being termed pronation, 
rotation backwards supination. In pronation, the sigmoid cavity glides forward 
on the articular edge of tho ulna; in supination, it rolls in the opposite direction, 
the extent of these movements being limited by the anterior and posterior liga- 
ments. It will thus be seen that in pronation and supination of the forearm and 
hand, the radius describes a segment of a cone, the axis of which extends from the 
centre of the head of the radius to the styloid process of the ulna.* 


- VII. Rapio-cARPAL oR Wrist JOINT, 


The Wrist is a condyloid articulation. The parts entering into its formation 
are, the lower end of the radius, and under surface of the triangular interarticular 
fibro-cartilage, which form together the receiving cavity; consisting of a trans- 
versely elliptical concave surface; and the scaphoid, semilunar, and cuneiform bones 
which form the condyle. The surface of the radius is subdivided into two parts by 
a line extending from before backwards; and these, together with the interarticular 
cartilage, form three facets, one for each carpal bone. The three carpal bones are 
connected together, and form a convex surface, whichis received into the concavity 
above mentioned. All the bony surfaces of the articulation are covered with car- 
tilage, and connected together by the following ligaments :—- 


Eixternal Lateral. Anterior. 
Internal Lateral. Posterior. 


The External Lateral Ligament (radio-carpal) (fig. 238) extends from the summit 
of the styloid process of the radius to the outer side of the scaphoid, some of its 
fibres being prolonged to the trapezium and annular ligament. 

The Iaternal Lateral Ligament (u/70-carpal) is a rounded cord, attached, above, 
to the extremity of the styloid process of the ulna; and dividing below into two 
fasciculi, which are attached, one to the inner side of the cuneiform bone, the other 
to the pisiform bone and annular ligament. | 

The Anterior Ligament is a broad membranous band, consisting of three fas- 
ciculi, attached, above, to the anterior margin of the lower end of the radius, its 


* Until recently it has been almost universally taught that in rotation, it is the radius 
which revolves and the ulna which remains at rest. Professor Heiberg of Christiania has, 
however, come to the conclusion that the ‘ rotation of the forearm is due to the combined 
and complementary movements of the two bones, both of which rotate.’ Though this is 

robably not the case, there is no doubt that the lower end of the ulna is not stationary, 
mut undergoes a certain amount of lateral movement, during the acts of pronation and 
supination of the forearm. Dr. Cathcart believes that this movemont takes place prin- 
ci lar . at shoulder-joint. See Journal of Anatomy and Physiology, vol. xix. Parts II. 
IIiT., an ‘ 
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styloid process, and the ulna; its fibres pass downwards and inwards, to be inserted 
into the palmar surface of the scaphoid, semilunar, and cuneiform bones, some of 


Fia. 238..-—Ligaments of Wrist and Hand. Anterior View. 
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the fibres being continued to the os magnum. In addition to this broad membrane, 
there is a distinct rounded fasciculus, superficial to the rest, which passes from the 
la. 239.—Ligaments of Wrist and Hand. Posterior View. 
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base of the styloid process of the ulna to the semilunar and cuneiform bones. This 
ligament is perforated by numerous apertures for the passage of vessels, and is in 
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relation, in front, with the tendons of the Flexor profundus digitorum and Flexor 
longus pollicis; behind, with the synovial membrane of the wrist-joint. 

The Posterior Ligament (fig. 239), less thick and strong than the anterior, is 
attached, above, to the posterior border of the lower end of the radius; its fibres 
pass obliquely downwards and inwards, to be attached to the dorsal surface of the 
scaphoid, semilunar, and cuneiform bones, being continuous with those of the 
dorsal carpal ligaments. This ligament is in relation, behind, with the extensor 
tendons of the fingers; in front, with the synovial membrane of the wrist. 

The Synovial Membrane (fig. 240) lines the under surface of the triangular 
interarticular fibro-cartilage above, and is reflected on the inner surface of the 
ligaments just described. 

Relations.—The wrist-joint is covered in front by the flexor, and behind by the 
extensor tendons; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying the joint are the anterior and posterior carpal branches 
of the radial and ulnar, the anterior and posterior interosseous, and some ascending 
branches from the deep palmar arch. 

The Nerves are derived from the ulnar and posterior interosseous. 

Actions.—The movements permitted in this joint are flexion, extension, abduc- 
tion, adduction, and circumduction. It is totally incapable of rotation. Its actions 
will be further studied with those of the carpus, with which they are combined. 


VIII. ArTICULATIONS OF THE CARPUS. 


These articulations may be subdivided into three sets. 


1. The Articulations of the Iirst Row of Carpal Bones. 
2, The Articulations of the Second Row of Carpal Bones. 
3. The Articulations of the Two Rows with each other. 


1. ARTICULATIONS OF THE First Row or CARPAL BonegEs. 


These are arthrodial joints. The articular surfaces are covered with cartilage, 
and connected together by the following ligaments :— 


Two Dorsal. Two Palmar. 
Two Interosseous. 


The Dorsal Ligaments are placed transversely behind the bones of the first 
row; they connect the scaphoid and semilunar, and the semilunar and cuneiform. 

The Palmar Ligaments connect the scaphoid and semilunar, and the semilunar 
and cuneiform bones; they are less strong than the dorsal, and placed very deep 
under the anterior ligament of the wrist. 

The Interrosseous Ligaments (fig. 240) are two narrow bundles of fibrous 
tissue, connecting the semilunar bone, on one side with the scaphoid, on the other 
with the cuneiform. They are on a level with the superior surfaces of these bones, 
and closg the upper part of the interspaces between them. Their upper surfaces 
are smooth, and form with the bones the convex articular surface of the wrist- 
joint. 

The articulation of the pisiform with the cuneiform is provided with a separate 
synovial membrane, protected by a thin capsular ligament. ‘There are also two 
strong fibrous fasciculi, which connect this bone to the unciform and the base of 
the fifth metacarpal bone (fig. 238). 


2. ARTICULATIONS OF THE SECOND Row oF CARPAL BonzEs. 
These are also arthrodial joints. The articular surfaces are covered with carti- 
lage, and connected by the following ligaments :— 


Three Dorsal. Three Palmar. 
Three Interosseous. 
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The three Dorsal Ligaments extend transversely from one bone to another on 
the dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with 
the os magnum, and the os magnum with the unciform. 

The three Palmar Ligaments have a similar arrangement on the palmar surface. 

The three Interosseous Ligaments, much thicker than those of the first row, 
are placed one between the os magnum and the unciform, a second between the 
os magnum and the trapezoid, and a third between the trapezium and trapezoid. 
The first of these is much the strongest, and the third is sometimes wanting. 


3. ARTICULATIONS OF THE T'wo Rows oF CAkPAL BONES WITH EACH OTHER, 


The articulations between the two rows of the carpus consist of a kind of 
enarthrodial joint in the middle, formed by the reception of the head of the os 
magnum into a cavity formed by the scaphoid and semilunar bones, and of an 
arthrodial jomt on each side, the outer one formed by the articulation of the 
scaphoid with the trapezium and trapezoid, the internal one by the articulation of 
the cuneiform and unciform. The articular surfaces are covered by a thin layer 
of cartilage, and connected by the following ligaments :— 


Anterior or Palmar. External Lateral. 
Posterior or Dorsal. Internal Lateral. 


The Anterior or Palmar Ligaments consist of short fibres, which pass, for the 
most part, from the palmar surface of the bones of the first row to the front of the 
os magnum. 

The Posterior or Dorsal Ligaments consist of short, irregular bundles of fibres 
passing between thie bones of the first and second row on the dorsal surface of the 
carpus. . 

The Lateral Ligaments are very short; they are placed, one on the radial, the 
other on the ulnar side of the carpus; the former, the stronger and more distinct, 
connecting the scaphoid and trapezium bones, the latter the cuneiform and unci- 
form; they are continuous with the lateral ligaments of the wrist-joint. 

The Common Synovial Membrane of the Carpus is very extensive ; it passes 
from the under surface of the scaphoid, semilunar, and cuneiform bones to the 
upper surface of the bones of the second row, sending upwards two prolongations 
between the scaphoid and semilunar, and the semilunar and cuneiform : sending 
downwards three prolongations between the four bones of the second row, which 
are further continued downwards into the carpo-metacarpal joints of the four inner 
metacarpal -bones, and also for a short distance between the metacarpal bones. 
There is a separate synovial membrane between the pisiform and cuneiform bones. 

Actions.—The articulation of the hand and wrist, considered as a whole, is 
divided by Meyer * into three parts :—1. The radius and the triangular cartilage. 
2. The hand proper, viz., the metacarpal bones with the four carpal bones on 
which they are supported, the trapezium, trapezoid, os magnum, and unciform ; 
and 3. The meniscus, formed by the scaphoid, semilunar, and cuneifprm; the 
pisiform bone having no essential part in the movements of the hand. 

These three elements form two joints :—1. The anterior between the hand and 
meniscus (transverse or mid-carpal joint, as it may be called), mainly ginglymoid 
in character ; 2. The posterior (wrist-joint proper) between the meniscus and bones 
of the forearm, chiefly arthrodial. 

1. The joint between the scaphoid, semilunar, and cuneiform, and the second 
row of the carpus, or mid-carpal joint, is made up of three distinct portions; in 
the centre the head of the os magnum and: the superior surface of the unciform 
articulate with the deep, cup-shaped cavity formed by the scaphoid and semilunar 
bones, and constitutes a sort of ball-and-socket joint. On the outer side the 
trapezium and trapezoid articulate with the scaphoid, and on the inner side the 
unciform articulates with the cuneiform, forming gliding joints. In flexion and 


_* Reichert u. Du Bois Reymond, Archiv, 1866, 
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extension at the mid-carpal joint, which is the movement most freely enjoyed, the 
trapezium and trapezoid on the radial side and the unciform on the ulnar side 
glide forwards and backwards on the scaphoid and cuneiform respectively, while 
the head of the os magnum and the superior surface of the unciform rotate in the 
cup-shaped cavity of the scaphoid and semilunar. Flexion at this joint would 
appear to be more free than extension. A very trifling amount of rotation is also 
permitted, the head of the os magnum rotating round a vertical axis drawn through 
its own centre, while at the same time a slight gliding movement takes place in 
the lateral joints. 

2. The articulation between the forearm and carpus is a true condyloid articu- 
lation, and therefore all movements, but rotation, are permitted. Flexion and 
extension are the most free, and of these a greater amount of extension than flexion 
is permitted on account of the articulating surfaces extending further on the 
dorsal than on the palmar aspect of the carpal bones. In this movement the 
carpal bones rotate on a transverse axis drawn between the tips of the styloid pro- 
cesses of the radius and ulna. A certain amount of adduction (or ulnar flexion) 
and abduction (or radial flexion) is also permitted. Of these the former is con- 
siderably greater in extent than the latter. In this movement the carpus revolves 
upon an antero-posterior axis drawn through the centre of the wrist. Finally, 
circumduction is permitted by the consecutive movements of adduction, extension, 
abduction, and flexion, with intermediate movements between them. There is no 
rotation, but this is provided for by the supination and pronation of the radius on 
the ulna. 


IX. Carro-METACARPAL ARTICULATIONS. 


p ARTICULATION OF THE METACARPAL BONE OF THE THUMB WITH THE 
TRAPEZIUM. 


This is a joint of reciprocal reception and enjoys great freedom of movement, 
on account of the configuration of its articular surfaces, which are saddle-shaped, 
so that, on section, each bone appears to be received into a cavity in the other, 
according to the direction in which they are cut. Its ligaments are a capsular 
and synovial membrane. 

The Capsular Ligament is a thick but loose capsule, which passes from the 
circumference of the upper extremity of the metacarpal bone to the rough edge 
bounding the articular surface of the trapezium; it is thickest externally and 
behind, and lined by a separate synovial membrane. 


2. ARTICULATIONS OF THE METACARPAL BONES OF THE FINGERS WITH 
THE CARPUS. 


The joints formed between the carpus and four inner metacarpal bones are 
connecte@ together by dorsal, palmar, and interosseous ligaments. 

The Dorsal Ligaments, the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metacarpal bone receives 
two fasciculi, one from the trapezium, the other from the trapezoid; the third 
metacarpal receives two, one from the trapezoid, and one from the os magnum ; 
the fourth two, one from the os magnum, and one from the unciform; the fifth 
receives a single fasciculus from the unciform bone. 

The Palmar Ligaments have a somewhat similar arrangement on the palmar 
surface, with the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis; a middle one, from the os magnum; and an internal one 
from the unciform. 

The Interosseous Ligaments consist of short, thick fibres, which are limited to 
one part of the carpo-metacarpal articulation ; they connect the contiguous inferior 
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angles of the o5 magnum and unciform with the adjacent surfaces of the third and 
fourth metacarpal bones. 

The Synovial Membrane is a continuation of that between the two rows of 
carpal bones. Occasionally, the articulation of the unciform with the fourth and 
fifth metacarpal bones has a separate synovial membrane. 

The Synovial membranes of the wrist (fig. 240) are thus seen to be five in 
number. The first, the membrana sacciformis, passes from the lower end of the 

ulna to the sigmoid cavity of 
Fig. 240.—Vertical Section through the Articula- the radius, and lines the upper 
tions at the Wrist, showing the Five Synovial surface of the triangular fibro- 

Membranes. cartilage. The second passes 
from the lower end of the radius 
and interarticular fibro-cartilage 
above, to the bones of the first 
row below. The third, the most 
extensive, passes between. the 
contiguous margins of the two 
rows of carpal bones; between 
the bones of the second row to 
the carpal extremities of the 
four inner metacarpal bones. 
The fourth from the margin of 
the trapezium to the metacarpal 
bone of the thumb. The fifth 
between the adjacent margins 
of the cuneiform and _ pisiform 
bones. . 

Actions. — The movement 
permitted in the carpo-meta- 
carpal articulations is limited 
to a slight gliding of the arti- 
cular surfaces upon each other, 
the extent of which varies in 
the different joints. Thus the 
; articulation of the metacarpal 
bone of the thumb with the trapezium is most movable, then the fifth metacarpal, 
and then the fourth. The second and third are almost immovable. In the articu- 
lation of tle metacarpal bone of the thumb with the trapezium, tle movements 
permitted are flexion, extension, adduction, abduction, and circunmduction. 





3. ARTICULATIONS OF THE METACARPAL BONES WITH EACH OTHER. 


The carpal extremities of the four inner metacarpal bones articulate with one 
another at each side by small surfaces covered with cartilage, and counocted 
together by dorsal, palmar, and interosseous ligaments. 

The Dorsal and Palmar Ligaments pass transversely from one bone to another 
on the dorsal and palmar surfaces. The Interosscous Ligaments pass between 
their contiguous surfaces, just beneath their lateral articular facets. 

The Synovial Membrane between the lateral facets is a reflection from that 
between the two rows of carpal bones. 

The digital extremities of the metacarpal bones are connected together by a 
narrow fibrous band, the transverse ligament (fig. 241) which passes transversely 
across their anterior surfaces, and is blended with the ligaments of the metacarpo- 
phalangeal articulations. Its anterior surface preserits four grooves for the passage 
of the flexor tendons. Its posterior surface blends. with the ligaments of the 
metacarpo-phalangeal articulations. 
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X. METACARPO-PHALANGEAL ARTICULATIONS. (Fig. 241.) 


These articulations are of the condyloid kind, formed by the reception of the 
rounded head of the metacarpal bone into a superficial cavity in the extremity of 
the first phalanx. They arc connected by the following ligaments :— 


Anterior. — Two Lateral. . 


The Anterior Ligaments (Glenoid Ligaments of Cruveilhier) are thick, dense, 
fibrous structures, placed on . . 
the palmar surface of the Fic. 241.—Articulations of the Phalanges. 
joints in the intervals be- & 
tween the lateral ligaments, 
to which they are connected ; 
they are loosely united to 
the metacarpal bone, but very 
firmly to the base of the first 
phalanges. Their palmar 
surface is intimately blended ye ons 
with the transverse ligament, we 7 
forming a groove for the pas- y 
sage of the flexor tendons, a 
the sheath surrounding which 
is connected to each side of 
the groove. By their deep 
surface, they form part of the 
articular surface for the head 
of the metacarpal bone, and 
are lined by a synovial mem- 
brane. | 

The Lateral Ligaments 
are strong rounded cords, 
placed one on each side of 
the joint, cach being attached 
by one extremity to the pos- 
terior tubercle on the side of 
the head of the metacarpal 
bone, and by the other to the f 
contiguous extremity of the penne fae: 
phalanx. 

The posterior ligament is 
supplied by the extensor ten- 
don placed over the back of 
each joint. 

Actions.—The movements which occur in these joints are flexion, extension, 
adductidn, abduction, and circumduction ; the lateral movements are very limited. 
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XI. ArticuLATIONS OF THE PHALANUGES. 


These are ginglymus joints, connected by the following ligaments :— 
Anterior. Two Lateral. 


The arrangement of these ligaments is similar to those in the metacarpo- 
phalangeal articulations ; the extensor tendon supplies the place of a posterior 
ligament. , 

Actions.—-The only movements permitted in the phalangeal joints are flexion 
and extension ; these movements are more extensive between the first. and second 
phalanges than between the second and third. The movement of flexion is very 
considerable, but the extension is limited by the anterior and lateral ligaments. 
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ARTICULATIONS OF THE LOWER EXTREMITY. 


The articulations of the Lower Extremity comprise the following groups :— 
I. The hip-joint. II. The knee-joint. III. The articulations between the tibia 
and fibula. IV. The ankle-joint. V. The articulations of the tarsus. VI. The 
tarso-metatarsal articulations. VII. The metatarso-phalangeal articulations. 
VIII. The articulations of the phalanges. 


I. Hip-Jomnr. (Fig. 242.) 


This articulation is an enarthrodial, or ball-and-socket joint, formed by the 
reception of the head of the femur into the cup-shaped cavity of the acetabulum. 
The articulating surfaces are covered with cartilage, that on the head of the femur 


Fig. 242.---Left Hip-joint lnid open. 
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being thicker at the centre than at the circumference, und covering tlie entire sur- 
face with the exception of a depression just below its centre for the ligamentum 
teres; that covering the acetabulum is much thinner at the centre than at the 
circumference. It forms an incomplete cartilaginous rng, of a horse-shoe shape, 
deficient below and in front, and having in its centre a circular depression, which. 
is occupied in the recent state by a mass of fat, surrounded by synovial membrane. 
The ligaments of the joint are the 


Capsular. | Teres. 
Ilio-femoral. Cotyloid. . 
Transverse. 


The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acctabulum above, and surrounding: the neck of the femur below. 
Its upper circumference is attached to the acetabulum two or three lines external 
to the cotyloid ligament ; but opposite to the notch where the margin of this cavity 
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is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. Its lower circumference surrounds the neck of 
the femur, being attached, in front, to the spiral or anterior intertrochanteric line ; 
above, to the base of the neck; behind, to the middle of the neck of the bone, 
about half an inch above the posterior intertrochanteric line, From this insertion 
the fibres are reflected upwards over the neck of the femur, forming a sort of 
tubular sheath, which blends with the periosteum and can be traced as far as the 
articular cartilage. It is much thicker at the upper and fore part of the joint, 
where the greatest amount of resistance is required, than below and internally, 
where it is thin, loose, and longer than in any other part. It consists of two sets 
‘of fibres, circular and longitudinal. The circular fibres are most abundant at the 
lower and back part of the capsule, while the longitudinal fibres are greatest in 
amount at the front and upper part of the joint, where they form distinct bands, 
or accessory ligaments, of which the most important is the ilio-femoral. The 
other accessory bands are known as the pubo-femoral, passing from the ilio- 
pectineal eminence to the front of the capsule ; tlio-trochanteric, from the anterior 
inferior spine of the ilium to the front of the great trochanter ; and ischio-capsular, 
passing from the ischium, just below the acetabulum, to blend with the cir- 


Fig. 243.—The Hip-joint laid open from thefPelvis, to show the Ligamentum Teres put 
on the stretch by rotation of the Femur outwards. 





cular fibres at the lower part of the joint. Its external surface (fig. 231, p. 281) 
is rough, covered by numerous muscles, and scparated in front from the Psoas and 
Tliacus by a synovial bursa, which not unfrequently communicates by a circular 
aperture with the cavity of the joint. It differs from the capsular ligament of the 
shoulder, in being much less loose and lax, and in not being perforated for the 
passaye of a tendon. 

The Mlio-femoral Ligament (fig. 231) is an accessory bund of fibres, extending 
obliquely across the front of the joint ; it is intimately connected with the capsular 
ligament, and serves to strengthen it in this situation. It is attached, above, to the 
lower part of the anterior inferior spine of the ilium ; and spreading out into a flat 
triangular band it is attached below into the whole length of the anterior intertro- 
chanteric line. Its lower part, instead of forming a flat band, is sometimes bifur- 
cated, and forms two bands, the one of which passes almost vertically to the lower 
part of the intertrochanteric line, the other obliquely to the upper part of the line. 
This arrangement Bigelow seems to regard as the usual one, so that he describes 
it under the name of the ‘ Y-ligament.’* 

The Ligamentum Teres is a triangular band of fibres, implanted, by its apex, 
into the depression a little behind and below the centre of the head of the femur, 


* Bigelow on the Hip-joint. 
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and by its broad base, which consists of two bundles of fibres, into the margins of 
the notch at the bottom of the acetabulum, becoming blended with the transverse 
ligament. It is formed of a bundle of fibres, the thickness and strength of 
which are very variable, surrounded by a tubular sheath of synovial membrane. 


F ia. 244.—The same view of the Hip as in the former figure, to show the Ligamentum 
Teres put on the stretch by adduction in the flexed position. 





Sometimes, only the synovial fold exists, or the ligament may be altogether 
absent. The use of the round ligament is to check rotation outwards, as well as 
adduction in the flexed position (figs. 243, 244): it thus assists in preventing dis- 
location of the head of the femur forwards and outwards, an accident likely to 


Fia. 245. - Relation of muscles to the capsule of the Hip-joint. From a drawing | 
by Mr. I’. A. Barton. 
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occur from the necessary mechanism of the joint, if not provided against by this 
ligament and the thick anterior part of the capsule.* 


_ a 
Saat 


* See an interesting paper, ‘On the Use of the Round Ligament of the Hip-joint,’ by 
‘Dr. J. Struthers, Edinburgh Medical Journal, 1858. This ligament is best studied wi 
the assistance of a preparation in which the floor of the acetabulum has been removed 
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The Cotyloid Ligament is a fibro-cartilaginous rim attached to the margin of 
the acetabulum, the cavity of which it deepens; at the same time it protects the 
edges of the bone, and fills up the inequalities on its surface. It bridges over the 
notch as the transverse ligament, and thus forms a complete circle which closely 
surrounds the head of the femur and assists in holding it in its place; acting as a 
sort of valve, and preventing the admission of air into the joint. It is prismoid 
in form, its base being attached to the margin of the acetabulum, and its opposite 
edge being free and sharp; whilst its two surfaces are invested by synovial mem- 
brane, the external one being in contact with the capsular ligament, the internal 
one being inclined inwards so as to narrow the acetabulum and embrace the 
cartilaginous surface of the head of the femur. It is much thicker above and be- 
hind than below and in front, and consists of close compact fibres, which arise 
from different points of the circumference of the acetabulum, and interlace with 
each other at very acute angles. 

The Transverse Ligament is in reality a portion of the cotyloid ligament 
strengthened in this situation by some deep fibres. It consists of strong flattened 
fibres, which cross the notch at the lower part of the acetabulum, and converts it 
into a foramen. An interval is left beneath the ligament for the passage of nutrient 
vessels to the joint. 

The Synovial Membrane is very extensive. Commencing at the margin of the 
cartilaginous surface of the head of the femur, it covers all that portion of the neck 
which is contained within the joint; from the neck it is reflected on the internal 
surface of the capsular ligament, covers both surfaces of the cotyloid ligament, and 
_ the mass of fat contained in the fossa at the bottom of the acetabulum, and is pro- 
longed in the form of a tubular sheath around the ligamentum teres, as far as the 
head of the femur. 

The muscles in relation with the joint are, in front, the Psoas and Iliacus, 
separated from the capsular ligament by a synovial bursa; above, the straight head 
of the Rectus and Gluteus minimus, the latter being closely adherent to the 
capsule ; internally, the Obturator externus and Pectineus ; behind, the Pyriformis 
Gemellus superior, Obturator internus, Gemellus inferior, Obturator externus, and 
Quadratus femoris (fig. 245). 

The Arteries supplying the joint are derived from the obturator, sciatic, inter- 
nal circumflex and gluteal. 

The Nerves are articular branches from the sacral plexus, great sciatic, obtu- 
rator, and accessory obturator nerves. 

Actions.---The movements of the hip, like all enarthrodial joints, are very 
extensive; they are, flexion, extension, adduction, abduction, circumduction, and 
rotation. 

The hip-joint presents a very striking contrast to the other great enarthrodial 
joint—the shoulder—in the much more complete mechanical arrangements for its 
security and for the limitation of its motions. In the shoulder, as we have seen, 
the head of the humerus is not adapted at all in shape to the ‘glenoid cavity, and is 
hardly réstrained in any of its ordinary movements by the capsular ligament. In 
the hip-joint, on the contrary, the head of the femur is closely fitted to the ace- 
tabulum for a distance extending over nearly half a sphere, and at the margin of 
the bony cup it is still more closely embraced by the ligamentous ring of the coty- 
loid ligament, so that the head of the femur is held in its place by that ligament 
even when the fibres of the capsule have been quite divided (Humphry). The an- 
terior portion of the capsule, described as the ilio-femoral or accessory ligament, 
is the strongest of all the ligaments in the body, and is put on the stretch by any 


with a trephine, and the ligament exposed by cleaning away the fat. Mr. Savory, 
without denying the other uses attributed to this ligament, says that it is always made 
tense in the upright position, and is still further tightened in standing on one leg; and 
therefore he maintains that its main function is to support the weight of the body, and 
distribute its pressure equally over the whole surface of the acetabulum and head of the 
femur. Lancet, May 23, 1874. 
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attempt to extend the femur beyond a straight line with the trunk. That is to 
say, this ligament is the chief agent in maintaining the erect position without 
muscular fatigue, the action of the extensor muscles of the buttock being balanced 
by the tension of the ilio-femoral and capsular ligaments. The security of the 
joint is also provided for by the two bones being directly united through the 
ligamentum teres. Flexion of the hip-joint is arrested by the soft parts of the 
thigh and abdomen being brought into contact ;* extension by the tension of the 
ilio-femoral ligament and front of the capsule ; adduction by the outer band of the 
ilio-femoral ligament and the ilio-trochanteric ligament, and in the flexed position 
of the limb by the ligamentum teres; abduction by the lower portion of the ilio- 
femoral ligament and the pubo-femoral band; rotation outwards by the outer part 
of the ilio-femoral ligament, and the ligamentum teres, and rotation inwards by the 
ischio-capsular ligament and the hinder part of the capsule. The muscles which 
flex the femur on the pelvis are the Psoas, Iliacus, Rectus, Sartorius, Pectineus, 
and Adductor brevis. Hatension is mainly performed by the Gluteus maximus 
assisted by the hamstring muscles. The thigh is adducted by the Adductor 
magnus, longus and brevis, the Pectineus, Sartorius, and Gracilis, and abduction 
by the Gluteus maximus, medius and minimus. The muscles which rotate the 
thigh inward are the anterior fibres of the Gluteus medius, the Gluteus minimus, 
and the Tensor Vaginw femoris; while those which rotate it outwards are the 
posterior fibres of the Gluteus medius, the Pyriformis, Obturator externus and in- 
ternus, Gemellus superior and inferior, Quadratus femoris, Psoas, Liacus, Gluteus 
maximus, the three Adductors and the Pectineus. 


Il. KnEr-Joint. 


The knee-joint was formerly described as a ginglymus or hinge joint, but is 
really of a much more complicated character. It must be regarded as consisting 
of three articulations together ; one between each condyle of the femur and the 
corresponding tuberosity of the tibia, which are condyloid joints, and one between 
the patella and the femur, which is partly arthrodial but not completely so, since 
the articular surfaces are mutually adapted to each other so that the movement is 
not a simply gliding one. This view of the construction of the knee-joint receives 
confirmation from the study of the articulations in some of the lower mammals, 
where three synovial membranes are sometimes found, corresponding to these three 
subdivisions, either entirely distinct or only connected together by small communi- 
cations. This view is further rendered probable by the existence of the two crucial 
ligaments within the joint, which must be regarded as the external and internal 
lateral ligaments of the inner and outer joints respectively. The existence of the 
ligamentum mucosum would further indicate a tendency to separation of the syno- 
vial cavity into two minor sacs, one corresponding to each joint. 

The bones entering into the formation of the knee-joint are the condyles of the 
femur above, the head of the tibia below, and the patella in front. The articular 
surfaces are covered with cartilage, and connected together by ligaments some of 
which are placed on the exterior of the joint, whilst others occupy its interior. 


External Ligaments. ; Interior Ingamenis. 
Anterior, or Ligamentum [Pa- Anterior, or External Crucial. 
tellee. Posterior, or Internal Crucial. 
Posterior, or Ligamentum Pos- Two Semilunar Fibro-cartilages. 
ticum Winslowii. Transverse. 
Internal Lateral. Coronary. 
Two External Lateral. Ligamentum mucosum. 
Capsular. Ligamenta alaria. 


* The hip-joint cannot be completely flexed, in most persons, without at the same 
times flexing the knee; on account of the shortness of the hamstring muscles. Cleland, 
Journ. of Anat. and Phys. No. I. Old Series, p. 87. 
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The Anterior Ligament, or Ligamentum Patella (fig. 246), is that portion of 
the common tendon of the extensor muscles of the thigh which is continued from 
the patella to the tubercle of the tibia, supplying the place of an anterior ligament. 
It is a strong, flat, ligamentous band, about three inches in length, attached, above 
to the apex of the patella and the rough depression on its posterior surface ; below 
to the lower part of the tuberosity of the tibia; its superficial fibres being con- 
tinuous across the front of the patella with those of the tendon of the Quadriceps 
extensor. Two synovial burse are connected with this ligament and the patella ; 
one is interposed between the patella and the skin covering its anterior surface ; 
the other of ‘small size, between the ligamentum patelle and the upper part of the 
tuberosity of the tibia. The posterior surface of the ligament is separated above 


Fig. 246.—Right Knee-Joint. Anterior Fig. 247.—Right Knee-Joint. Posterior 
View. View. 
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from the knee-joint by a large mass of adipose tissue; its lateral margins are con- 
tinuous With the aponeurosis derived from the Vasti muscles. 

The Posterior Ligament, Ligamentum Posticum Winslowii (tig. 247), is a broad, 
flat, fibrous band, which covers over the whole of the back part of the joint. It 
consists of a central and two lateral portions, the latter formed chiefly of vertical 
fibres, which arise above from the condyles of the femur, and are connected below 
with the back part of the head of the tibia, being closely united with the tendons 
of the Gastrocnemius, Plantaris, and Popliteus muscles ; the central portion is 
formed of fasciculi, obliquely directed and separated from one another by apertures 
for the passage of vessels and nerves. The strongest of these fasciculi is derived 
from the tendon of the Semi-membranosus, and passes from the back part of the 
inner tuberosity of the tibia obliquely upwards and outwards to the back part of 
the outer condyle of the femur. The posterior ligament forms part of the floor of 
the popliteal space, and the popliteal artery rests upon it. 

The Internal Lateral Ligament is a broad, flat, membranous band, thicker 
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behind than in front, and situated nearer to the back than the front of the joint. 
It is attached, above, to the inner tuberosity of the femur; below, to the inner 
tuberosity and inner surface of the shaft of the tibia, to the extent of about two 
inches. It is crossed, at its lower part, by the aponeurosis of the Sartorius, and 
the tendons of the Gracilis and Semitendinosus muscles, a synovial bursa being 
interposed. Its deep surface covers the anterior portion of the tendon of the Semi- 
membranosus, the synovial membrane of the joint, and the inferior internal arti- 
cular artery and nerve; it is intimately adherent to the internal semilunar fibro- 
cartilage. 

The Long External Lateral Ligament is a strong, rounded, fibrous cord, situated 
nearer to the back than the front of the joint. It is attached, above to the back 
part of the outer tuberosity of the femur ; below, to the outer part of the head of 
the fibula. Its outer surface is covered by the tendon of the Biceps, which divides 
at its insertion into two parts, separated by the ligament. The ligament has, passing 
beneath it, the tendon of the Popliteus meee, and the inferior external articular 
vessels and nerve. 

The Short External Lateral Ligament i is an accessory bundle of fibres placed 
behind and parallel with the preceding ; attached, above, to the lower part of the 
outer tuberosity of the femur ; below, to the summit of the styloid process of the 
fibula. This ligament is intimately connected with the capsular ligament, and 
has, passing beneath it, the tendon of the Popliteus muscle. 

The Capsular Ligament consists of an exceedingly thin, but strong, fibrous 

membrane, which fills in the intervals 
Fia. 248.—Right Knee-Joint. Showing left by the preceding ligaments. It is 
Internal ne attached to the femur immediately above 
its articular surface, but is incomplete 
in front, not extending beneath the 
extensor tendons; below, to the upper 
border and sides of the patella and the 
margins of the head of the tibia and in- 
terarticular cartilages, and is continuous 
behind with the posterior ligament. This 
membrane is strengthened by fibrous 
expansions, derived from the fascia lata, 
from the Vasti and Crureus muscles, and 
from the Biceps, Sartorius, and tendon 
of the Semimembranosus. The expan- 
sions from the fascia lata and Vasti mus- 
cles form strong fibrous bands, on either 
side of the patella, which are sometimes 
called the lateral patellar ligaments. 

The Crucial are two interosseous liga- 
ments of considerable strength, situated 
in the interior of the joint, nearer its 
posterior than its anterior part. They 
are called crucial, because they cross 
each other, somewhat like the lines of the 
letter X; and have received the names 
anterior and posterior, from the position 

' of their attachment to the tibia. 

The Anterior or External Crucial 

Ligament (fig. 248), smaller than the 
posterior, is attached to the inner side of the depression in front of the spine of the 
tibia, being blended with the anterior extremity of the external semilunar fibro- 
cartilage, and passing obliquely upwards, backwards, and outwards, is inserted into 
the inner and back part of the outer condyle of the femur. 

- The Posterior or Internal Crucial Ligament is larger in size, but less oblique in 
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its direction than the anterior. It is attached to the back part of the depression 
behind the spine of the tibia, to the popliteal notch, and to the posterior extremity 
of the external semilunar fibro-cartilage ; and passes upwards, forwards, and in- 
wards, to be inserted into the outer and fore part of the inner condyle of the femur. 
As it crosses the anterior crucial ligament, a fasciculus is given off from it, which 
blends with the posterior part of that ligament. It is in relation, in front, with 
the anterior crucial ligament ; behind, with the ligamentum posticum Winslowii. 

The Semilunar Fibro-Cartilages (fig. 249) are two crescentic lamell~, which are 
attached to the margins of the head of the tibia, and serve to deepen its surface 
for articulation with the condyles of the femur. The circumference of each cartilage 
is thick and convex ; the inner free border thin and concave. Their upper surfaces 
are concave, and in relation with the condyles of the femur; their lower surfaces 
are flat, and rest upon the head of the tibia. Each cartilage covers nearly the outer 
two-thirds of the corresponding articular surface of the tibia, leaving the inner 
third uncovered ; both surfaces are smooth, and invested by synovial membrane. 

The Internal Semilunar Fibro-Cartilage is nearly semicircular in form, a little 
elongated from before backwards, and broader behind than in front; its convex 
border is united to the internal lateral ligament, and to the head of the tibia, 
by means of the coronary ligaments ; its anterior extremity, thin and pointed, is 
firmly implanted into a depression on the anterior margin of the head of the tibia 
in front of the anterior crucial ligament ; its posterior extremity into the depression 
behind the spine, between the attachment of the external cartilage and posterior 
crucial ligament. 

The External Semilunar Fibro-Cartilage forms neadly an entire circle, cover- 


ing a larger portion of the 
sviaoular Guifase sherk ths Fig. 249.—Head of Tibia, with Semilunar Cartilages, ete. 
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on its outer side for the 
tendon of the Popliteus 
muscle. Its circumference 
is held in connection with 
the head of the tibia, by 
means of the coronary liga- 
ments ; and its two extre- 
mities are firmly implanted 
in the depressions in front ms SS ace 
and behind the spine of the Me mm in cei vin re “0 : oe > 7 { 

tibia. These extremities, | iy Nye ! i in , 

at their insertion, are in- i 

terposed between the at- aaa 

tachments of the internal cartilage, the anterior erence being attached, in 
front of the spine of the tibia, to the outer side of the anterior crucial ligament. 
The posterior is attached behind the spine, but in front of the posterior extremity 
of the iaternal cartilage. Just before its insertion it gives off a strong fasciculus 
which passes obliquely upwards and outwards, to be inserted into the inner condyle 
of the femur, close to the attachment of the posterior crucial ligament. Occasion- 
ally a small fasciculus is given off, which passes forwards to be inserted into the 
back part of the anterior crucial ligament. The external semilunar fibro-cartilage 
gives off from its anterior border a fasciculus, which forms the transverse liga- 
ment. 

The Transverse Ligament is a band of fibres, which passes transversely from 
the anterior convex margin of the external semilunar cartilage to the anterior ex- 
tremity of the internal cartilage ; its thickness varies considerably in different sub- 
jects, and it is sometimes absent altogether. 

The Coronary Ligaments consist of numerous short fibrous bands, which con- 
nect the convex border of the semilunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 
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The Synovial Membrane of the knee-joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a short cul-de- 
sac beneath the Extensor tendon of the thigh: this communicates with a synovial 
bursa interposed between the tendon and the front of the femur, by an orifice of 
variable size. On each side of the patella, the synovial membrane extends beneath 
the aponeurosis of the Vasti muscles, and more especially beneath that of the 
Vastus internus ; and, below the patella, it is separated from the anterior ligament 
by a considerable quantity of adipose tissue. In this situation it sends off a trian- 
gular prolongation, containing a few ligamentous fibres, which extends from the 
anterior part of the joint below the patella, to the front of the intercondyloid notch. 
This fold has been termed the ligamentwm mucosum. The ligamenta alaria consists 
of two fringe-like folds, which extend from the sides of the ligamentum mucosum, 
upwards and laterally between the patella and femur. The synovial membrane in- 
vests the semilunar fibro-cartilages, and on the back part of the external one forms 
a, cul-de-sac between the groove on its surface, and the tendon of the Popliteus ; it 
is continued to the articular surface of the tibia; surrounds the crucial ligaments, 
and the inner surface of the ligaments which enclose the joint ; lastly, it approaches 
the condyles of the femur, and from them is continued on to the lower part of the 
front of the shaft. The pouch of synovial membrane between the Extensor tendon 
and front of the femur is supported, during the movements of the knee, by a small 
muscle, the Subcrursus, which is inserted into it. 

The folds of synovial membrane and the fatty processes contained in them act, 
as it seems, mainly as padding to fill up interspaces and obviate concussions. 

The burs# in connection with the synovial membrane will be found described 
with the regional anatomy of the popliteal space. 

The Arteries supplying the joint are derived from the anastomotic branch of 
the femoral, articular branches of the popliteal, recurrent branch of the anterior 
tibial, and descending branch from external circumflex of Profunda. 

The Nerves are derived from the obturator, anterior crural, and external and 
internal popliteal. 

Actions.—The knee-joint permits of movements of flexion and extension, and 
in certain positions, of slight rotation inwards and outwards. The movement of 
flexion and extension does not, however, take place in a simple, hinge-like man. 
ner, as in other joints, but is a complicated movement consisting of an irregular 
motion, combining a certain amount-of gliding and rotation; so that the same 
part of one articular surface is not always applied to the same part of the other 
articular surface, and the axis of motion is not a fixed one. Ifthe recently dis- 
sected knee-joint is examined while in a condition of extreme flexion, the posterior 
rounded extremities of the condyles of the femur will be found to be resting against 
the posterior part of the articular facets on the tibia, and if a simple hinge-like 
movement were to take place, the axis, round which the revolving movement of 
the tibia occurs, would be in the back part of the condyle. If the leg is now 
brought forwards into a position of semi-flexion, the upper surface of the tibia will 
be seen to glide over the condyles of the femur, so that the middle part of the 
articular facets are in contact and the axis of rotation must therefore be shifted 
forwards to nearer the centre of the condyles. If the leg. is now brought into 
the extended position a still further gliding takes place and a further shifting for- 
wards of the axis of rotation. This is not, however, a simple movement, but is 
accompanied by a certain amount of rotation outwards round a vertical axis drawn 
through the centre of the head of the tibia. This rotation is due to the greater 
length of the internal condyle and to the fact that the anterior portion of its articu- 
lar surface is inclined obliquely outwards. In consequence of this it will be seen 
that towards the close of the movement of extension, that is to say just before com- 
plete extension is effected, the tibia is directed obliquely upwards and outwards 
over this oblique surface on the inner condyle, and the leg is therefore necessarily 
rotated outwards. In flexion of the joint the converse of these movements takes 
place. The tibia glides backwards round the end of the femur and at the com- 
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mencement of the movement the tibia is directed downwards and inwards along 
the oblique curve of the inner condyle, thus causing an inward rotation to 
the leg. 

Dusing flexion and extension, the patella moves on the lower end of the 
femur, but this movement is not a simple gliding one; for if the articular surface 
of this bone is examined, it will be found to present on each side of the central 
vertical ridge, two less marked transverse ridges, which divide each half of the 
bone into three facets, and does not present a uniform curved surface, as would be 
the case if a simple gliding movement took place. These three facets correspond 
to and denote the parts of the bone respectively in contact with the condyles of the 
femur during flexion, semi-flexion, and extension. In flexion only the upper facets 
on the patella are in contact with the condyles of the femur, the lower two thirds 
of the bone rest upon the mass of fat which occupies the space between the femur 
and tibia. In the semi-flexed position of the joint the middle facets on the patella 
rest upon the most prominent portion of the condyles and thus afford increased 
leverage to the quadriceps by increasing its distance from the centre of motion. 
In complete extension the patella is drawn up, so that only the lower facets are in 
contact with the articular surfaces of the condyles. 

In addition to the slight rotation during flexion and extension, the tibia enjoys 
an independent rotation on the condyles of the femur, in certain positions of the 
joint. This takes place in the semi-flexed position of the limb when all the liga- 
ments are relaxed. 

During flexion the ligamentum patelle is put upon the stretch, as is also the 
posterior crucial ligament in extreme flexion. The other ligaments are all relaxed 
by flexion of the joint, though the relaxation of the anterior crucial ligament is 
very trifling. Flexion is only checked during life by the contact of the leg with 
the thigh. In extension the ligamentum patelle becomes relaxed, and, in extreme 
extension, completely so, so as to allow free lateral movement to the patella, which 
then rests on the front of the lower end of the femur. The other ligaments, with 
the exception of the posterior crucial, which is partly relaxed, are all on the 
stretch. When the limb has been brought into a straight line extension is checked 
mainly by the tension of all the ligaments except the posterior crucial and Jiga- 
mentum patelle. The movements of rotation of which the knee is susceptible are 
permitted in the semi-flexed condition by the partial relaxation of both crucial liga- 
ments, as well as the lateral ligaments. Rotation inwards appears to be limited by 
the tension of the anterior crucial ligament, and by the interlocking of the two 
ligaments, but rotation outwards does not appear to be checked by either ligam2nt, 
since they uncross during the execution of this movement, but by the lateral liga- 
ments, especially the internal. The main function of the crucial ligaments is to 
act as a direct bond of union between the tibia and femur, preventing the former 
bone from being carried too far backwards or forwards. Thus the anterior crucial 
ligament prevents the tibia being carried too far forwards by the extensor tendons, 
and the posterior crucial checks too great movement backwards by the flexors. 
They algo assist the lateral ligaments in resisting any lateral bending of the joint. 
The interarticular cartilages are intended, as it seems, to adapt the surface of the 

“tibia to the shape of the femur to a certain extent, so as to fill up the intervals 
which would otherwise be left in the varying positions of the joint, and to interrupt 
the jars which would be so frequently transmitted up the limb ini jumping or falls 
on the feet.* The patella is a great defence to the knee-joint from any injury in- 
flicted in front, and it distributes upon a large and tolerably even surface during 
kneeling the pressure which would otherwise fall upon the prominent ridges of the 


* Prof. Humphry teaches that the interarticular cartilages do not follow the move- 
ments of the tibia in pronation and supination; so that these movements take place 
between the tibia and the cartilages, while the chief movements of the joint take place 
between the cartilages and the femur. If this be so, it would establish an interesting 
analogy with other joints (such as the lower jaw) in which interarticular cartilages are 
present. | _ 
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condyles: it also affords leverage to the Quadriceps extensor muscle to act upon 
the tibia, and Mr. Ward has pointed out * how this leverage varies in the various 
positions of the joint, so that the action of the muscle produces velocity at the ex- 
pense of force in the commencement of extension, and on the contrary, at the close 
of extension tends to diminish the velocity, and therefore the shock to the liga- 
ments; whilst in the standing position it draws the tibia powerfully forwards, and 
‘thus maintains it in its place. 

Lixtension of the leg on the thigh is performed by the Quadriceps extensor. 
Flexion by the hamstring muscles, assisted by the Gracilis and Sartorius. Rota- 
tion, outwards by the Biceps, and rotation inwards by the Popliteus, Semi-tendinosus 
and, to a slight extent, the Semi-membranosus. 


III. ARTICULATIONS BETWEEN THE TIBIA AND FIBULA. 


The articulations between the tibia and fibula are effected by ligaments which 
connect both extremities, as well as the shafts of the bones. They may, con- 
sequently, be subdivided into three sets :—1. The Superior Tibio-Fibular articula- 
tion. 2. The Middle Tibio-Fibular articulation. 3. The Inferior Tibio-Fibular 
articulation. 


1. SUPERIOR TIBIO-FIBULAR ARTICULATION. 


This articulation is an arthrodial joint. The contiguous surfaces of the bones 
present two flat oval facets covered with cartilage, and connected together by the 
following ligaments :— 

Anterior Superior Tibio-Fibular. 
Posterior Superior Tibio-Fibular. 


The Anterior Superior Ligament (fig. 248) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards from the front of the head 
of the fibula to the front of the outer tuberosity of the tibia. 

The Posterior Superior Ligament is a single thick and broad band, which 
passes from the back part of the head of the fibula to the back part of the outer 
tuberosity of the tibia. It is covered by the tendon of the Popliteus muscle. 

A Synovial Membrane lines this articulation, which at its upper and back part 
is occasionally continuous with that of the knee-joint. 


2. MippLE TrBI0-F1BULAR ARTICULATION. 


An interosseous membrane extends between the contiguous margins of the 
tibia and fibula, and separates the muscles on the front from those on the back of 
the leg. It consists of a thin aponeurotic lamina composed of oblique fibres, 
which pass downwards and outwards between the interosseous ridges on the two 
bones. It is broader above than below, and presents at its upper part a large oval 
aperture for the passage of the anterior tibial artery forwards to the antericr aspect 
of the leg; and at its lower part an opening for the passage of the anterior pero- 
neal vessels. It is continuous below with the inferior interosseous ligament; and 
is perforated in numerous parts for the passage of small vessels. It is in relation 
in front with the Tibialis anticus, Extensor longus digitorum, Extensor proprius 
pollicis, Peroneus tertius, and the anterior tibial vessels and 1 nerve ; behind, with 
the Tibialis posticus and Flexor longus pollicis. 


3. INFERIOR T1BI0-FIBuLAR ARTICULATION. 


This articulation is formed by the rough convex surface of the inner side of the 
lower end of the fibula, connected with a similar rough surface on the outer side 
of the tibia. Below, to the extent of about two lines, these surfaces are smooth 


* «Human Osteology,’ p. 405. 
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and covered with cartilage, which is continuous with that of the ankle-joint. 
The ligaments of this joint are— 
Inferior Interosseous. Posterior Inferior Tibio-Fibular. 
Anterior Inferior Tibio-Fibular. Transverse. | 


The Inferior Interosseous Ligament consists of numerous short, strong fibrous 
bands, which pass between the contiguous rough surfaces of the tibia and fibula, 
and constitute the chief bond of union between the bones. This ligament is con- 
tinuous, above, with the interosseous membrane. _ 

The Anterior Inferior Ligament (fig. 251) is a flat, triangular band of fibres, 
broader below than above, which extends obliquely downwards and outwards 
between the adjacent margins of the tibia and fibula on the front aspect of the 
articulation. It is in relation, in front, with the Peroneus tertius, tlhe aponeurosis 
of the leg, and the integument; behind, with the inferior interosseous ligament ; 
and lies in contact with the cartilage covering the astragalus. 

The Posterior Inferior Ligament, smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

The Transverse Ligament is a long narrow band, continuous with the pre- 
ceding, passing transversely across the back of the joint, from the external mal- 
leolus to the tibia, a short distance from its malleolar process. This ligament 
projects below the margin of the bones, and forms part of the articulating surface | 
for the astragalus. 

The Synovial Membrane lining the articular surface is derived from that of the 
ankle-joint. 

Actions.—The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces one upon another. 


IV. ANKLE-JOINT. 


The Ankle is a ginglymus or hinge joint. The bones entering into its forma- 
tion are the lower extremity of the tibia and its malleolus, and the external 
malleolus of the fibula. These bones are united above, and form an arch, to 
receive the upper convex surface of the astragalus and its two lateral facets. The 
bony surfaces are covered with cartilage, and connected together by the following 
ligaments :— 

Anterior. Internal Lateral. 
Posterior. External Lateral. 


The Anterior Tibio-tarsal Ligament (fig. 250) is a broad, thin, membranous 
layer, attached, above, to the margin of the articular surface of the tibia; below, 
to the margin of the astragalus, in front of its articular surface. It is in relation, 
in front, with the Extensor tendons of the toes, with the tendons of the Tibialis 
anticus and Peroneus tertius, and the anterior tibial vessels and nerve; behind, it 
lies in contact with the synovial membrane. 

The Posterior Tibio-tarsal Ligament is very thin, and consists of a few fibres, 
principally transverse, which are attached to the tibia and astragalus close to their 
articular surfaces. Externally it is thicker than internally, where a somewhat 
thickened band of transverse fibres are attached to the hollow on the inner surface 
of the external malleolus. 

The Internal Lateral or Deltoid Ligament consists of two layers, superficial 
and deep. The superficial layer is a strong, fiat, triangular band, attached, above, 
to the apex and anterior and posterior borders of the inner malleolus. The most 
anterior fibres pass forwards to be inserted into the scaphoid and inferior calcaneo- 
scaphoid ligament; the middle descend almost perpendicularly to be inserted into 
the sustentaculum tali of the os calcis; and the posterior fibres pass backwards 
and outwards to be attached to the inner side of the astragalus. The deeper layer 
consists of a short, thick, and strong fasciculus, which passes from the apex of 
the malleolus to the inner surface of the astragalus, below the articular surface. 
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This ligament is covered by the tendons of the Tibialis posticus and Flexor longus 
digitorum muscles, 
The External Lateral Ligament (fig. 251) consists of three fasciculi, taking 


Fig. 250.-—Ankle-joint: Tarsal and Tarso-Metatarsal Articulations. 
Internal View. Right Side. 





different directions, and separated by distinct intervals; for which reason it is 
described by some anatomists as three distinct ligaments.* This would seem the 


Vie. 251.—Ankle-joint: Tarsal and 'Tarso-Metatarsal Articulations. 
Extcrnal View. ight Side. 
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* Humpury, on The Skeleton, p. 559. 
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preferable description, were it not that the old nomenclature has passed into 
general use. 

The anterior fasciculus, the shortest of the three, passes from the anterior 
margin of the summit of the external malleolus, downwards and forwards, to the 
astragalus, in front of its external articular facet. 

The posterior fasciculus, the most deeply seated, passes from the depression at 
the inner and back part of the external malleolus to a horizontal notch or de- 
pression on the posterior surface of the astragalus. Its fibres are almost hori- 
zontal in direction. 

The middle fasciculus, the longest of the three, is a narrow rounded cord, 
passing from the apex of the external malleolus downwards and slightly backwards 
to the middle of the outer side of the os calcis. It is covered by the tendons of 
the Peroneus longus and brevis. 

The Synovial Membrane invests the inner surface of the ligaments, and sends 
a duplicature upwards between the lower extremities of the tibia and fibula for a 
short distance. 

Relations.—The tendons, vessels, and nerves in connection with the joint are 
in front, from within outwards, the Tibialis anticus, Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve, Extensor communis digitorum, and 
Peroneus tertius; behind, from within outwards, Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus pollicis ; 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. , 

The Arteries supplying the joint are derived from the malleolar branches of the 
anterior tibial and peroneal. 

‘The Nerves are derived from the anterior and posterior tibial. 

‘Actions.—The movements of the joint are mainly those of flexion and exten- 
sion, but a certain amount of lateral motion is permitted when the foot is in tlic 
extended position. This is in consequence of the shape of the articular surface of 
the astragalus, which is considerably wider in front than behind (fig. 217, p. 248), 
and of the tibio-fibular mortise, which is also broader in front than beliind ; hence 
in complete extension the narrowest part of the astragalus is lodged in the widest 
part of the tibio-fibular arch, and therefore a certain amount of lateral movement 
is possible. In the extended position, on the other hand, the astragalus is tightly 
embraced by the two malleoli, and no lateral movement is possible. In extreme 
extension there is also a slight amount of adduction, or inward movement of the 
fore part of the foot; this is in consequence of the external border of the upper 
articular surface of the astralagus being longer than the inner one and somewhat 
curved, which has a tendency to turn the foot inwards if extension is carried to its 
extreme limit. Of the ligaments, the internal, or deltoid, is of very great power 
—so much: so that it usually resists a force which fractures the process of bone to 
which it is attached. Its middle portion, together with the middle fasciculus of 
the external lateral ligament, binds the bones of the leg firmly to the foot and 
resists displacement in every direction. Its anterior and posterior fibres limit 
extension and flexion of the foot respectively, and the anterior fibres also limit 
abduction. The posterior portion of the external lateral ligament assists the 
middle portion in resisting the displacement of the foot backwards, and deepens 
the cavity for the reception of the astragalus. The anterior fasciculus is a security 
against the displacement of the foot forwards, and limits extension of the joint. 
The movements of abduction and adduction of the foot, together with the minute 
changes in form by which it is applied to the ground or takes hold of an object in 
climbing, &c., are mainly effected in the tarsal joints; the one which enjoys the 
greatest amount of motion being that between the astragalus and os calcis behind, 
and the scaphoid and cuboid in front. This is often called the transverse tarsal 

joint, and it, with the subordinate joints of the tarsus, can replace the ankle-joint 
in a great: measure when the latter has become anchylosed. 

Extension of the tarsal bones upon the tibia and fibula is produced by the 
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Gastrocnemius, Soleus, Tibialis posticus, Peroneus longus and brevis, Flexor 
longus digitorum, and Flexor longus pollicis. Flexion, by the Tibialis anticus, 
Peroneus tertius, Extensor longus digitorum, and Extensor proprius pollicis.* 
Adduction, in the extended position, is produced by the Tibialis anticus and pos- 
ticus, and abduction by the Peronei. 


V. ARTICULATIONS OF THE TARSUS. 


These articulations may be subdivided into three sets:—1. The articulations 
of the first row of tarsal bones. 2. The articulations of the second row of tarsal 
bones. 3. The articulations of the two rows with each other. 


1. ARTICULATIONS OF THE First Row or Tarsat Bones. 


The articulations between the astragalus and os calcis are two in number— 
anterior and posterior. They are arthrodial jomts. The bones are connected 
together by three ligaments :— 


External Calcaneo-Astragaloid. Posterior Calcaneo-Astragaloid. 
Interosseous. 


The External Calcaneo-Astragaloid Ligament (fig. 251) is a short strong fasci- 
culus, passing from the outer surface of the astragalus, immediately beneath its 
external malleolar facet, to the outer surface of the os calcis. It is placed in front 
of the middle fasciculus of the external lateral ligament of the ankle-joint, with 
the fibres of which it is parallel. 

The Posterior Calcaneo-Astragaloid Ligament (fig. 250) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis; it 
is a short narrow band, the fibres of which are directed obliquely backwards ‘and 
inwards. 

The Interosseous Ligament forms the chief bond of union between the bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity to 
the groove between the articulating surface of the astragalus; by the other, to a 
corresponding depression on the upper surface of the os calcis. It is very thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os calcis and astragalus solidly together. 

The Synovial Membranes (fiz. 253) are two in number; one for the posterior 
calcaneo-astragaloid articulation ; a second for the anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the contiguous 
surfaces of the astragalus and scaphoid bones. 


2. ARTICULATIONS OF THE SECOND Row or TarsAL BoNEs. 


The articulations between the scaphoid, cuboid, and three cuneiform are 
effected by the following ligaments :— 


Dorsal. Plantar. i 
Interosseous. 


The Dorsal Ligaments are small bands of parallel fibres, which pass from each 
bone to the neighbouring bones with which it articulates. 

The Plantar Ligaments have the same arrangement on the plantar surface. 

The Interosseous Ligaments are four in number. They consist of strong 
transverse fibres, which pass between the rough non-articular surfaces of adjoining 
bones. There is one between the sides of. the scaphoid and cuboid; a second 
between the internal and middle cuneiform bones; a third between the middle 
and external cuneiform ; and a fourth between the external cuneiform and cuboid. 

* The student must bear in mind that the Extensor longus digitorum and Extensor 


oprius pollicis are extensors of the toes, but flezors of the ankle, and that the Flexor 
Ege digitorum and Flexor longus pollicis are flexors of the toes, but extensors of the 
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The scaphoid and cuboid, when in contact, present each a small articulating facet, 
covered with cartilage, and lined either by a separate synovial membrane, or by an 
offset from the great tarsal synovial membrane. 


3. ARTICULATIONS OF THE Two Rows OF THE TARSUS WITH EACH OTHER. 


These may be conveniently divided into three sets. The joint between the os 
calcis and the cuboid. The ligaments connecting the os calcis with the scaphoid. 
The joint between the astragalus and the scaphoid. 

_ The ligaments connecting the os calcis with the cuboid are four in number :— 


Dorsal Superior Calcaneo-Cuboid. 
Internal Calcaneo-Cuboid (Interosseous). 
Long Calcaneo-Cuboid. 
Panter: ‘ Short Calcaneo-Cuboid. 


The Superior Calcaneo-Cuboid Ligament (fig. 251) is a thin and narrow fasci- 
culus, which passes between the contiguous surfaces of the os calcis and cuboid, 
on the dorsal surface of the joint. 

The Internal Calcaneo-Cuboid (Interosseous) Ligament (fig. 251) is a short, 
but thick and strong, band of fibres, arising from the os calcis, in the deep hollow 
which intervenes between it and the astragalus, and closely blended, at its origin, 
with the superior calcaneo-scaphoid ligament. It is inserted into the inner side of 
the cuboid bone. This ligament forms one of the chief bonds of union between 
the first and second row of the tarsus. 

‘he Long Calcaneo-Cuboid (fig. 252), the more superficial of the two plantar 
ligaments, is the longest of all the ligaments of the tarsus: it is attached to the 
under surface of the os calcis, from near the tuberosities, as far forwards as the 
anterior tubercle ; its fibres pass forwards to be attached to the ridge on the under 
surfuce of the cuboid bone, the more superficial fibres being continued onwards to 
the bases of the second, third, and fourth metatarsal bones. This ligament crosses 
the groove on the under surface of the cuboid bone, converting it into a canal for 
the passage of the tendon of the Peroneus longus. 

The Short Calcaneo-Cuboid Ligament lies nearer to the bones than the preced- 
ing, from which it is separated by a little areolar adipose tissue. It is exceedingly 
broad, about an inch in length, and extends from the tubercle and the depression 
in front of it on the fore part of the under surface of the os calcis, to the inferior 
surface of the cuboid bone behind the peroneal groove. A separate synovial mem- 
brane is found in the calcaneo-cuboid articulation. 

The ligaments connecting the os calcis with the scaphoid are two in number : 


Superior Calcaneo-Scaphoid. Inferior Calcaneo-Scaphoid. 


The Superior Calcaneo-Scaphoid (fig. 251) arises, as already mentioned, with 
the internal calcaneo-cuboid in the deep hollow between the astragalus and os 
calcis ; ti passes forwards from the inner side of the anterior extremity of the os 
calcis to the outer side of the scaphoid bone. These two ligaments resemble the 
letter Y, being blended together behind, but separated in front. 

The Inferior Calcaneo-Scaphoid (fig. 252) is by far the larger and stronger of 
the two ligaments of this articulation ; it is a broad and thick band of fibres, which 
passes forwards and inwards from the anterior and inner extremity of the os calcis 
to the under surface of the scaphoid bone. This ligament not only serves to connect 
the os calcis and scaphoid, but supports the head of the astragalus, forming part of 
the articular cavity in which it is received. The upper surface is lined by the 
synovial membrane continued from the anterior calcaneo-astragaloid articulation. 
Its under surface is in contact with the tendon of the Tibialis posticus muscle.* 


* Mr. Hancock describes an extension of this Ligament upwards on the inner side 
of par foot, which completes the socket of the joint in that direction. Lancet, 1866, vol. i. 
Dp. I e 
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The articulation between the astragalus and scaphoid is an arthrodial joint: 
the rounded head of the astragalus being received into the concavity formed by 
the posterior surface of the scaphoid, the 
anterior articulating surface of the cal- 
caneum, and the upper surface of the 
calcaneo-scaphoid ligament, which fills 
up the triangular interval between those 
bones. The only ligament of this joint 
is the superior astragalo-scaphoid, a 
broad band, which passes obliquely for- 
wards from the neck of the astragalus to 
the superior surface of the scaphoid bone. 
It is thin and weak in texture, and 
covered by the Extensor tendons. The 
inferior calcaneo-scaphoid supplies the 
place of an inferior ligament. 

The Synovial Membrane which: lines | 
the joint is continued forwards from the 
anterior calcaneo-astragaloid articulation. 
This articulation permits of considerable 
mobility; but its feebleness is such as 
to allow occasionally of dislocation of the 
astragalus. 

Actions.—The movements permitted 
between the bones of the first row, the 
astragalus and os calcis, are limited to 
a gliding upon each other from befere 
backwards, and from side to side. The 
gliding movement which takes place 
between the bones of the second row is 
very slight, the articulation between the 
scaphoid and cuneiform bones being 
more movable than those of the cunei- 
form with each other and with the cuboid. 
The movement which takes place between 
the two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may be slightly flexed, and extended, or carried inwards 
and outwards. 


Fia. 252.—Ligaments of Plantar Surface 
of the Foot. 
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VI. Tarso-METATARSAL ARTICULATIONS. 


These are arthrodial joints. The bones entering into their formation are four 
tarsal bones, viz., the internal, middle and external cuneiform, and the cuboid, 
which articulate with the metatarsal bones of the five toes. The metatassal bone 
of the great toe articulates with the internal cuneiform; that of the second is 
deeply wedged in between the internal and external cuneiform, resting against the 
middle cuneiform, and being the most strongly articulated of all the metatarsal 
bones; the third metatarsal articulates with the extremity of the external cunel- 
form; the fourth with the cuboid and external cuneiform ; and the fifth with 
the cuboid. The articular surfaces are covered with cartilage, lined by synovial 
membrane, and connected together by the following ligaments :— 


Dorsal. Plantar. 
Interosseous. 


The Dorsal Ligaments consist of strong, flat, fibrous bands, which connect the 
tarsal with the metatarsal bones. The first metatarsal is connected to the internal 
cuneiform by a single broad, thin, fibrous band; the second has three dorsal 
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ligaments, one from each cuneiform bone; the third has one from the external 
cuneiform ; and the fourth and fifth have one each from the cuboid. | 

The Plantar Ligaments consist of longitudinal and oblique fibrous bands con- 
necting the tarsal and metatarsal bones, but disposed with less regularity than 
on the dorsal surface. Those for the first and second metatarsal are the most 
strongly marked ; the second and third metatarsal receive strong fibrous bands, 
which pass obliquely across from the internal cuneiform ; the plantar ligaments 
of the fourth and fifth metatarsal consist of a few scanty fibres derived from the 
cuboid. 

The Interosseous Ligaments are three in number: internal, middle, and 
external. The internal one passes from the outer extremity of the internal cunei- 
form to the adjacent angle of the second metatarsal. The middle one, less strong 


lia. 253.—Oblique section of the Articulations of the Tarsus and Metatarsus. 
Showing the Six Synovial Membranes. | 
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than the preceding, connects the external cuneiform with the adjacent angle of 
the second metatarsal. The external interosseous ligament connects the outer 
angle of the external cuneiform with the adjacent side of the third metatarsal. 

The Synovial Membranes (fig. 253), found in the articulations of the tarsus and 
metatarsus, are six in number: one for the posterior calcaneo-astragaloid articulation ; 
a second for the anterior calcaneo-astragaloid and astragalo-scaphoid articulations ; 
a thord for the calcaneo-cuboid articulation ; and a fourth for the articulations of 
the scaphoid with the three cuneiform, the three cuneiform with each other, the 
external cuneiform with the cuboid, and the middle and external cuneiform with 
the bases of the second and third metatarsal bones ; a fifth for the metatarsal bone 
of the great toe and the internal cuneiform; and a sixth for the fourth and fifth 
metatarsal bones with the cuboid. A small synovial membrane is sometimes 
found between the contiguous surfaces of the scaphoid and cuboid bones. 


ARTICULATIONS OF THE MeTATARSAL BONES WITH EACH OTHER. 


The bases of the metatarsal bones, except the first, are connected together by 
dorsal, plantar, and interosseous ligaments. The dorsal and plantar ligaments 
pass from one metatarsal bone to another. The interosseous ligaments lie deeply 
between the rough non-articular portions of the lateral surfaces. The articular 
surfaces are covered with cartilage, and provided with synovial membrane, con- 
tinued forwards from the tarso-metatarsal joints. The digital extremities of the 
metatarsal bones are united by the transverse metatarsal ligament. It connects 
the great toe with the rest of the metatarsal bones; and in this respect differs 
from the transverse ligament in the hand, which does not extend to the metacarpal 
bone of the thumb. 


OF THE PHALANGES. 3a1 


Acitons.—The movement permitted in the tarsal ends of the metatarsal bones 
i8 limited to a slight gliding of the articular surfaces upon one another ; consider- 
able motion, however, takes place in the digital extremities. 


VIL. Mevrararso-PHALANGEAL ARTICULATIONS. 


The heads of the metatarsal bones are connected with the concave articular 
surfaces of the first phalanges by the following ligaments :- - 


Plantar Two Lateral. 


Their arrangement is precisely similar to the corresponding parts in the hand 
The expansion of the Extensor tenden supplies the place of a dorsal ligament. 

Actions.—The movements permitted in the metatarso-phalangeal articulations 
are flexion, extension, abduction, and adduction. 


VIII. ARTICULATIONS OF THE PHALANGES. 


The ligaments of these articulations are similar to those found in the hand ; 
each pair of phalanges being connected by a plantar and two lateral ligaments, 
and their articular surfaces lined by synovial membrane. Their actions are also 
similar. 


The Muscles and Fascie. 


HE Muscles are connected with the bones, cartilages, ligaments, and skin, 
either directly or through the intervention of fibrous structures, called tendons 
or aponeuroses. Where a muscle is attached to bone or cartilage, the fibres ter- 
minate in blunt extremities upon the periosteum or perichondrium, and do not 
come into direct relation with the osseous or cartilaginous tissue. Where muscles 
are connected with the skin, they either lie as a flattened layer beneath it, or are 
connected with its areolar tissue by larger or smaller bundles of fibres, as in the 
muscles of the face. 

The muscles vary extremely in their form. In the limbs, they are of consider- 
able length, especially the more superficial ones, the deep ones being generally 
broad ; they surround the bones, and form an important protection to the various 
joints. In the trunk, they are broad, flattened, and expanded, forming the parietes 
of the cavities which they enclose; hence the reason of the terms, long, broad, 
short, etc., used in the description of a muscle. : 

There is a considerable variation in the arrangement of the fibres of certain 
mugcles with reference to the tendons to which they are attached. In some, the 
fibres are arranged longitudinally, and terminate at either end in a narrow tendon. 
If the fibres converge, like the plumes of a pen, to one side of a tendon, which 
runs the entire length of a muscle, the muscle is said to be penniform, as the 
Peronei; if they converge to both sides of the tendon, the muscle is called 
bipenniform, as the Rectus femoris; if they converge from a broad surface to a 
narrow tendinous point, the muscle is said to be radiated, as the Temporal and 
Glutei muscles. 

They differ no less in size; the Gastrocnemius forms the chief bulk of the 
back of the leg, and the fibres of the Sartorius are nearly two feet in length, 
whilst the Stapedius, a small muscle of the internal ear, weighs about a grain, and 
its fibres are not more than two lines in length. 

The names applied to the various muscles have been derived: 1, from their 
situation, as the Tibialis, Radialis, Ulnaris, Peroneus; 2, from their direction, as 
the Rectus abdominis, Obliqui capitis, Transversalis ; 3, from their uses, as Flexors, 
Iixtensors, Abductors, etc. ; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus; 5, from the number of their divisions, as the Biceps, the Triceps; 6, 
from thgir points of attachment, as the Sterno-cleido-mastoid, Sterno-hyoid, 
Sterno-thyroid. 

In the description of a muscle, the term origi is meant to imply its more fixed 
or central attachment; and the term insertion the movable point to which the 
force of the muscle is directed ; but the origin is absolutely fixed in only a very 
small number of muscles, such as those of the face, which are attached by one ex- 
tremity to the bone, and by the other to the movable integument; in the greater 
number, the muscle can be made to act from either extremity. 


* The Muscles and Fascie are described conjointly, in order that the student may 
consider the arrangement of the latter in his dissection of the former. It is rare for the 
student of anatomy in this country to have the opportunity of dissecting the fascix 
separately; and it is for this reason, as well as from the close connection that exists 
between the muscles and their investing sheaths, that they are considered together. Some 
general observations are first made on the anatomy of the muscles and fasciw, the special 
description being given in connection with the different regions. 
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In the dissection of the muscles, the student should pay especial attention to 
the exact origin, wsertion, and actions of each, and its more important relations 
with surrounding parts. An accurate knowledge of the points of attachment of 
the muscles is of great importance in the determination of their action. By a 
knowledge of the action of the muscles, the surgeon is able to explain the causes 
of displacement in various forms of fracture, and the causes which produce 
distortion in various deformities, and, consequently, to adopt appropriate treatment 
in each case. The relations, also, of some of the muscles, especially those in 
immediate apposition with the larger blood-vessels, and the surface-markings they 
produce, should be especially remembered, as they form useful guides in the ap- 
plication of a ligature to those vessels. 

Tendons are white, glistening, fibrous cords, varying in length and thick- 
ness, sometimes round, sometimes flattened, of considerable strength, and devoid 
of elasticity. They consist almost entirely of white fibrous tissue, the fibrils of 
which have an undulating course parallel with each other, and are firmly united 
together. They are very sparingly supplied with blood-vessels, the smaller 
tendons presenting in their interior not a trace of them. Nerves also are not 
present in the smaller tendons; but the larger ones, as the tendo Achillis, receive 
nerves which accompany the nutrient vessels. The tendons consist principally of 
a substance which yields gelatine. 

Aponeuroses are flattened or ribbon-shaped tendons, of a pearly-white colour, iri- 
descent, glistening, and similar in structure to the tendons. They are destitute of 
nerves, and the thicker ones only sparingly supplied with blood-vessols. 

The tendons and aponeuroses are connected, on the one hand, with the muscles ; 
and, on the other hand, with the movable structures, as the bones, cartilages, 
ligaments, fibrous membranes (for instance, the sclerotic), and the synovial mem- 
branes (subcerurreus, subanconeus). Where the muscular fibres are in a direct 
line with those of the tendon or aponeurosis, the two are directly continuous, the 
muscular fibre being distinguishable from that of the tendon only by its striation. 
But where the muscular fibre joins the tendon or aponeurosis at an oblique angle, 
the former terminates, according to Kdélliker, in rounded extremities, which are 
received into corresponding depressions on the surface of the latter, the connective 
tissue between the fibres being continuous with that of the tendon. The latter 
mode of attachment occurs in all the penniform and bipenniform muscles, and in 
those muscles the tendons of which commence in a membranous form, as the 
Gastrocnemius and Soleus. . 

‘The fascim (fascia, a bandage) are fibro-areolar or aponeurotic lamine, of 
variable thickness and strength, found in all regions of the body, investing the 
softer and more delicate organs. The fascie have been subdivided, from the 
situation in which they are found, into two groups, superficial and deep. 

The superficial fascia is found immediately beneath the integument over almost 
the entire surface of the body. It connects the skin with the deep or aponeurotic 
fascia, and consists of fibro-areolar tissue, containing in its meshes pellicles of fat 
in varying quantity. In the eyelids and scrotum, where adipose tissuesis rarely 
deposited, this tissue is very liable to serous infiltration. The superficial fascia 
varies in thickness in different parts of the body: in the groin it is so thick as to 
be capable of being subdivided into several lamin, but in the palm of the hand it 
is of extreme thinness, and intimately adherent to the integument. The superficial 
fascia is capable of separation into two or more layers, between which are found the 
superficial vessels and nerves, and superficial lymphatic glands ; as the superficial 
epigastric vessels in the abdominal region, the radial and ulnar veins in the forearm, 
the saphenous veins in the leg and thigh ; certain cutaneous muscles also are situ- 
ated in the superficial fascia, as the Platysma myoides in the neck, and the Orbi- 
cularis palpebrarum around the eyelids.. This fascia is most distinct at the lower 
part of the abdomen, the scrotum, perineum, and extremities ; is very thin in those 
regions where muscular fibres are inserted into the integument, as on the side of the 
neck, the face, and around the margin of the anus ; and is almost entirely wanting 
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in the palms of the hands and soles of the feet, where the integument is adherent 
to the deep fascia. 

The superficial fascia connects the skin to the subjacent parts, facilitates the 
movement of the skin, serves as a soft nidus for the passage of vessels and nerves 
to the integument, and retains the warmth of the body, since the adipose tissue 
contained in its areole is a bad conductor of caloric. 

The deep fascia is a dense inelastic unyielding fibrous membrane, forming 
sheaths for the muscles, and affording them broad surfaces for attachment. It con- 
sists of shining tendinous fibres, placed parallel with one another, and connected 
together by other fibres disposed in a rectilinear manner. It is usually exposed on 
the removal of the superficial fascia, forming a strong investment, which not only 
binds down collectively the muscles in each region, but gives a separate sheath to 
each, as well as to the ‘vessels and nerves. The fasciw are thick in unprotected 
situations, as on the outer side of a limb, and thinner on the inner side. The deep 
fascis assist the muscles in their action, by the degree of tension and pressure they 
make upon their surface : and, in certain situations, this is increased and regulated by 
muscular action, as, for instance, by the Tensor vaginw femoris and Gluteus maxi- 
mus in the thigh, by the Biceps in the leg, and Palmaris longus in the hand. In 
the limbs, the fascie not only invest the entire limb, but give off septa which 
separate the various muscles, and are attached beneath to the periosteum : these 
prolongations of fasci# are usually spoken of as intermuscular septa. 

The Muscles and Fascie may be arranged, according to the general division of 
the body, into those of the cranium, face, and neck; those of the trunk; those of 
the upper extremity ; and those of the lower extremity. 


MUSCLES AND FASCIZ OF THE CRANIUM AND FACE. 


The muscles of the Cranium and Face consist of ten groups, arranged according 
to the region in which they are situated. 


. Cranial Region. 

. Auricular Region. . 
. Palpebral Region. 
. Orbital Region. 

. Nasal Region. 


6. Superior Maxillary Region. 
7. Inferior Maxillary Region. 
8. Inter-Maxillary Region. 

g. Temporo-Maxillary Region. 
10. Pterygo-Maxillary Region. 


The muscles contained in each of these groups are the following :— 


wn -& WwW N 


1. Cranial Reyion. 
Occipito-frontalis. 


2, Auricular Legion. 


Attollens aurem. 
Attrahens aurem. 
Retrahens aurem. 


@ 
3. Palpebral Region. 
Orbicularis palpebrarum. 


Corrugator supercili. 
Tensor tarsi. 


4. Orbital Hegion. 
Levator palpebree. 
Rectus superior. 

Rectus inferior. 
Rectus internus. 
Rectus externus. 
Obliquus superior. 
Obliquus inferior. 


5. Nasal Region. : 


Pyramidalis nasi. 

Levator labii superioris aleeque nasi. 
Dilatator naris posterior. 

Dilatator naris anterior. 

Compressor nasi. 

Compressor narium minor. 
Depressor als nasi. 


6. Superior Maaillary Region. 
Levator labii superioris. 
Levator anguli oris. 
Zygomaticus major. 
Zygomaticus minor. 


7. Infertor Maxillary Region. 
Levator labii inferioris. 
Depressor labii inferioris. 
Depressor anguli oris. 
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8. Inter-Maxillary Region. 9. Temporo-Mazillary Region. 
Buccinator. Masseter. 
Risorius. Temporal. 


Orbicularis oris. 


| 10. Pterygo-Maaillary Region. 
Pterygoideus externus. Pterygoideus internus. 


1. CRANIAL REeGaron.—Occrprro-FRONTALIS. 


Dissection (fig. 254).—The head being shaved, and a block placed beneath the back of 
the neck, make a vertical incision through the skin from before backwards, commencing 
at the root of the nose in front, and terminating behind at the occipital protuberance ; 
inake a second incision in a horizontal direction along the forehead and round the side of 


Fra. 254.—Dissection of the Head, Face, and Neck. 






1 Dissectvonof scatp 


2.3.0f AURICULAR REGION 


4.5.6.0F FAGE 


7.8. of NECK 


tho head, from the anterior to the posterior extremity of the preceding. Raise the skin 
in front from the subjacent muscle from below upwards; this must be done with extreme 
care, removing the integument from the outer surface of the vessels and the nerves which 
lie hetween the two. 


The superficial fascia in the cranial region is a firm, dense layer, intimately 
adherent to the integument, and to the Qccipito-frontalis and its tendinous aponou- 
rosis; it is continuous, behind, with the superficial fascia at the back part of the 
neck ; and, laterally, is continued over the temporal fascia. 

The Occipito-frontalis (fig. 255) is a broad musculo-fibrous layer, which covers 
the whole of one side of the vertex of the skull, from the occiput to the eyebrow. 
It consists of two muscular slips, separated by an intervening tendinous aponeurosis. 
The occipital portion, thin, quadrilateral in form, and about an inch and a half in 
length, arises from the outer two-thirds of the superior curved line of the occipital 
bone, and from the mastoid portion of the temporal. Its fibres of origin are 
tendinous, but they soon become muscular, and ascend in a parallel direction to 
terminate in the tendinous aponeurosis. The frontal portion is thin, of a quadri- 
lateral form, and intimately adherent to the skin. It is broader, its fibres are 
longer, and their structure paler than the occipital portion. Its internal fibres 
are continuous with those of the Pyramidalis nasi. Its middle fibres become 
blended with the Corrugator supercilii and Orbicularis: and the outer fibres are 
also blended with the latter muscle over the external angular process. According 
to Theile the innermost fibres are attached to the nasal bones, the outer to the 
external angular process of the frontal bone. From this attachment, the fibres 
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are directed upwards and join the aponeurosis below the coronal suture. The 
inner margins of the frontal portions of the two muscles are joined together for 
some distance above the root of the nose; but between the occipital portions there 
is a considerable, though variable, interval, which is occupied by the aponeurosis. 

The aponeurosis covers the upper part of the vertex of the skull, being con- 
tinuous across the middle line with the aponeurosis of the opposite muscle. 


Fie. 255.—Muscles of the Head, Face, and Neck. 
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Behind, it is attached, in the interval between the occipital origins, to the occipital 
protuberance and superior curved lines above the attachment of the Trapezius; in 
front, it forms a short angular prolongation between the frontal portions ; and on 
each side, it has connected with it the Attollens and Attrahens aurem muscles; in 
this situation it loses its aponeurotic character, and is continued over the temporal 
fascia to the zygoma as a layer of laminated areolar tissue. This aponeurosis is 
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closely connected to the integument by a dense fibro-cellular tissue, which contains 
much granular fat, and in which ramify the numerous vessels and nerves of the 
integument; it is loosely connected with the pericranium by a quantity of loose 
cellular tissue, which allows of a considerable degree of movement of the 
integument. 

Nerves.--The frontal portion of the Occipito-frontalis is supplied by the facial 
nerve ; its occipital portion by the posterior auricular branch of the facial, and 
sometimes by the occipitalis minor. 

Actions.—The frontal portion of the muscle raises the eyebrows and the skin 
over the root of the nose and at the same time draws the scalp forwards, throwing 
the integument of the forehead into transverse wrinkles. The posterior portion 
draws the scalp backwards. By bringing alternately into action the occipital and 
frontal portions, the entire scalp may be moved forwards and backwards. In the 
ordinary action of the muscles, the eyebrows are elevated and at the same time 
the aponeurosis is fixed by the posterior portion, thus giving to the face the expres- 
sion of surprise: if the action is more exaggerated, the eyebrows are still further 
raised, and the skin of the forehead thrown into transverse wrinkles, as in the 
expression of fright or horror. 


2. AURICULAR Raion. (Fig. 255.) 


Attollens aurem. Attrahens aurem. 
Retrahens aurem. 


These three small muscles are placed immediately beneath the skin around the 
external ear. In man, in whom the external ear is almost immovable, they are 
rudimentary. Thoy are the analogues of large and important muscles in some a 
the mammalia. 


Dissection.-—This requires considerable caro, and should be performed in the following 
mannor :~~'To expose the Attollens nurom, draw the pinna or broad part of the ear down. 
wards, when a tense band will be felt beneath the skin, passing from the side of the head 
to the upper part of the concha; by dividing the skin over the tendon, in a direction from 
below upwards, and then reflecting it on each side, the muscle is exposed. To bring into 
view the Attrahens aurein, draw the helix backwards by means of a hook, when the muscle 
will be made tense, and may be exposed in a similar manner to the preceding. ‘To expose 
the Retrahens aurem, draw the pinna forwards, when the muscle, being made tense, may 
be felt. beneath the skin, at its insertion into the back part of the concha, and may be ex- 
posed in the same manner as the other muscles. 


The Attollens aurem (Awricularis supertor), the largest of the threo, is thin 
and fan-shaped: its fibres arise from the aponeurosis of the Occipito-frontalis, 
and converge to be inserted by a thin, flattened tendon into the upper part of the 
cranial surface of the pinna. 

Relations.—Erternally, with the integument; internally, with the temporal 
fascia and the areolar layer derived from the aponeurosis. 

The Attrahens aurem (Auricularis anterior), the smallest of the threé, is thin, 
fan-shaped, and its fibres pale and indistinct; they arise from the lateral edge of 
the aponeurosis of the Occipito-frontalis, and converge to be inserted into a pro- 
jection on the front of the helix. 

Relations.—ZHzternally, with the skin; internally, with the temporal fascia — 
which separates it from the temporal artery and vein. 

The Retrahens aurem (Auricularis posterior) consists of two or three fleshy 
fasciculi, which arise from the mastoid portion of the temporal bone by short 
aponeurotic fibres. They are inserted into the lower part of the cranial surface of 
the concha. 

Relations.—Haternally, with the integument ; internally, with the mastoid 
portion of the temporal bone. 

Nerves.—The Attollens aurem is supplied by the occipitalis minor; the Attrahens 
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aurem, by the facial; and the Retrahens aurem, by the posterior auricular branch 
of the facial. . 

Actions.—In man, these muscles possess very little action; the Attollens aurem 
slightly raises the ear; the Attrahens aurem draws it forwards and upwards; and 
the Retrahens aurem draws it backwards. 


3. PALPEBRAL Reaion. (Fig. 255.) 


Orbicularis palpebrarum. Levator palpebre. 
Corrugator supercilii. Tensor tarsi. 


Dissection (fig. 254).—In order to expose the muscles of the face, continue the longi- 
tudinal incision, made in the dissection of the Occipito-frontalis, down the median line of 
the face to the tip of the nose, and from this point onwards to the upper lip; and carry 
another incision along the margin of the lip to the angle of the mouth, and transversely 
across the face to the angle of the jaw. Then make an incision in front of the external 
ear, from the angle of the jaw upwards, to join the transverse incision made in exposing 
the Occipito-frontalis. These incisions include a square-shaped flap, which should be re- 
moved in the direction marked in the figure, with care, as the muscles at some points are 
intimately adherent to the integument. 


The Orbicularis palpebrarum is a sphincter muscle, which surrounds the cir- 
cumference of the orbit and eyelids. It arises from the internal angular process 
of the frontal bone, from the nasal process of the superior maxillary in front of the 
lachrymal groove, and from the anterior surface and borders of a short tendon, the 
tendo palpebrarum, placed at the inner angle of the orbit. From this origin, the 
fibres are directed outwards, forming a broad, thin, and flat layer, which covers 
the eyelids, surrounds the circumference of the orbit, and spreads out over the 
temple, and downwards on the cheek, becoming blended with the Occipito-frontalis 
and Corrugator supercilii. The palpebral portion (ciliaris) of the Orbicularis is 
thin and pale; it arises from the bifurcation of the tendo palpebrarum, and forms 
a series of concentric curves, which are united on the outer side of the eyelids at 
an acute angle by a cellular raphé, some being inserted into the external tarsal 
ligament and malar bone. The orbicular portion (orbicularis latus) is thicker and 
of a reddish colour: its fibres are well developed, and form complete ellipses. 

Relations.—By its superficial surface, with the integument. By its deep sur- 
face, above, with the Occipito-frontalis and Corrugator supercilii, with which it is 
intimately blended, and with the supra-orbital vessels and nerve ; below, it covers 
the lachrymal sac, and the origin of the Levator labii superioris, and the Levator 
labii superioris aleeque nasi muscles. Internally, it is occasionally blended with 
the Pyramidalis nasi. Hternally, it lies on the temporal fascia. On the eyelids, 
it is separated from the conjunctiva by a fibrous membrane and the so-called tarsal 
cartilages.* 

The tendo palpebrarum (tendo oculi) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
in front of the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from the posterior surface, which expands over the sac, and is 
attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
the tendo palpebrarum. 

The Corrugator supercilii is a small, narrow, pyramidal muscle, placed at the 
inner extremity of the eyebrow, beneath the Occipito-frontalis and Orbicularis 
palpebrarum muscles. It arises from the inner extremity of the superciliary ridge; 
from whence its fibres pass upwards and outwards, to be inserted into the under 
surface of the orbicularis, opposite the middle of the orbital arch. 


* The student should bear in mind that the tarsal cartilages do not really consist of 
cartilaginous tissue, and that therefore the name is a bad one; it has, however, been 
saat by such long usage that it seems inexpedient to alter it, since it might lead to 
confusion. 
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Relations.—By its anterior swrface with the Occipito-frontalis and Orbicularis 
palpebrarum muscles, By its posterior surface, with the frontal bone and supra- 
trochlear nerve. | 

The Levator palpebres will be described with the muscles of the orbital region. 

The Tensor tarsi is a small thin muscle, about three lines in breadth and six 
in length, situated at the inner side of the orbit, behind the tendo oculi. It arises 
from the crest and adjacent part of the orbital surface of the lachrymal bone, and 
passing across the lachrymal sac, divides into two slips, which cover the lachrymal 
canals, and are inserted into the tarsal cartilages near the puncta lachrymalia. 
Its fibres appear to be continuous with those of the palpebral portion of the Orbi- 
cularis; it is occasionally very indistinct. 

Nerves.—-The Orbicularis palpebrarum, Corrugator supercilii, and Tensor tarsi 
are supplied by the facial nerve. 

Actions.—The Orbicularis palpebrarum is the sphincter muscle of the eyelids. 
The palpebral portion acts involuntarily in closing the lids, and independently of 
the orbicular portion, which is subject to the will. The palpebral portion closes 
the eyelids gently, as in sleep, or in blinking; the entire muscle, when brought 
into action, brings the lids into close contact, as in photophobia. The skin of the 
forehead, temple, and cheek is then drawn inwards towards the inner angle of the 
eye, and is thrown into folds, especially radiating from the outer angle of the eye- 
lids, which give rise in old age to the so-called ‘crow’s feet.’ The Levator palpebree 
is the direct antagonist of this muscle; it raises the upper eyelid and exposes the 
globe. The Corrugator supercilii draws the eyebrow downwards and inwards, 
producing the vertical wrinkles of the forehead. It is the ‘frowning’ muscle, and 
may be regarded as the principal agent in the expression of suffering. The Tensor 
tarsi draws the eyelids and the extremities of the lachrymal canals inwards and 
compresses them against the surface of the globe of the eye; thus placing them in 
the most favourable situation for receiving the tears. It serves, also, to compress 
the lachrymal sac. 


4. OrpiTaL Reaion. (Fig. 256.) 


Levator palpebre superioris. Rectus internus. 
Rectus superior. Rectus externus. 
Rectus inferior. Obliquus superior. 


Obliquus inferior. 


Dissectton.—To open the cavity ef the orbit, remove the skull-cap and brain; then saw 
through the frontal bone at the inner extremity of the supra-orbital ridge, and externally 
at its junction with the malar. Break in pieces the thin roof of the orbit by a few slight 
blows of the hammer, and take it away; drive forward the superciliary portion of the 
frontal bone by a smart stroke, but do not remove it, as that would destroy the pulley of 
the Obliquus superior. When the fragments are cleared away, the periosteum of the 
orbit will be exposed; this being removed, together with the fat which fills the cavity of 
the orbit, the several muscles of this rogion can be examined. The dissection will be 
facilitated by distending the globe of the eye. In order to effect this, puncture the optic 
nerve near the eyeball, with a curved needle, .and push the needle onwards»into the 
globe; insert the point of a blow-pipe through this aperture, and force a little air into 
the cavity of the eyeball; then apply a ligature round the nerve so as to prevent the 
air escaping. The globe being now drawn forwards, the muscles will be put upon the 
stretch. 


The Levator palpebres superioris is thin, flat, and triangular in shape. It 
arises from the under surface of the lesser wing of the sphenoid, immediately in 
front of the optic foramen; and is inserted, by a broad aponeurosis, into the an- 
terior surface of the superior tarsal cartilage. At its origin, it is narrow and 
tendinous, but soon becomes broad and fleshy, and finally terminates in a broad 
aponeurosis. 

Relations.—By its upper surface, with the frontal nerve and artery, the peri- 
osteum of the orbit; and, in front, with the inner surface of the broad tarsal 
ligament. By its under surface, with the Superior rectus; and in the lid, with 
the conjunctiva. A small branch of the third nerve enters its under surface. 
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The Superior rectus, the thinnest and narrowest of the four Recti, arises from 
the upper margin of the optic foramen beneath the Levator palpebree and Superior 
oblique, and from the fibrous sheath of the optic nerve; and is inserted, by a ten- 


Fia. 256.—Muscles of the Right Orbit. 
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dinous expansion, into the sclerotic coat, about three or four lines from the margin 
of the cornea. 

Relations.— By its upper surface, with the Levator palpebree. By its under 
surface, with the optic nerve, the ophthalmic artory, tle nasal nerve, and the branch 
of the third nerve which supplies it; and, in front, with the tendon of the Superior 
oblique, and the globe of the eye. 

The Inferior and Internal Recti arise by » common tendon (the ligament of 
Zinn),* which is attached round the circumference of the optic foramen, except at 
its upper and outer part. The External 
rectus has two heads: the upper one arises = I"tq. 257.-- Tho relative position and at- 
from the outer margin of the optic foramen tachment of the Muscles of the Left 
immediately beneath the Superior rectus; Hyeball 
the lower head, partly from the ligament Harana Superson 
of Zinn, and partly from a small pointed 
process of bone on the lower margin of 
the sphenoidal fissure. Hach muscle passes 
forward in the position implied by its 
name, to be inserted by a tendinous ex- 
pansion (the tunica albuginea) into the 
sclerotic coat, about three or four lines 
from the margin to the cornea. Between 
the two heads of the External rectus is 
& narrow interval, through which passes 
the third, nasal branch of the fifth, and sixth nerves, and the ophthalmic vein. 
Although nearly all of these muscles present a common origin and are inserted in a 
similar manner into the sclerotic coat, there are certain differences to be observed 
in them, as regards their length and breadth. The Internal rectus is the broadest ; 
the External, the longest ; and the Superior, the thinnest and narrowest. 





* The ligament of Zinn ought, perhaps more appropriately, to be termed the apo- 
newrosts or tendon of Zinn. Mr. C. B. Lockwood has described a somewhat similar 
structure on the under.surface of the superior rectus muscle, which is attached to the 
lesser wing of the sphenoid forming the upper and outer margin of the optic foramen. 
This superior tendon gives origin to the superior rectus, the superior head of the external 
hte _ meee upper part of the internal rectus.—Journal of Anatomy and Physiology, 
vol. xx. p p. 1 
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The Superior oblique is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebre. It arises about a line above the 
inner margin of the optic foramen, and, passing forwards to the inner angle of the 
orbit, terminates in a rounded tendon, which plays in a ring or pulley, formed by 
fibro-cartilaginous tissue attached to a depression beneath the internal angular 
process of the frontal bone, the contiguous surfaces of the tendon and ring being 
lined by a delicate synovial membrane, and enclosed in a thin fibrous investment. 
The tendon is reflected backwards, outwards, and downwards beneath the Superior 
rectus to the outer part of the globe of the eye, and is inserted into the sclerotic 
coat, midway between the cornea and entrance of the optic nerve, the insertion of 
the muscle lymg between the Superior and External recti. 

Relations.—By its upper surface, with the periosteum covering the roof of the 
orbit, and the fourth nerve. The tendon, where it lies on the globe of the eye, is 
covered by the superior rectus. By its under surface, with the nasal nerve, and 
tle upper border of the Internal rectus. . 

The Inferior oblique is a thin, narrow muscle, placed near the anterior margin 
of the orbit. It arises from a depression in the orbital plate of the superior 
maxillary bone, oxternal to the orifice of the nasal duct. Passing outwards, back- 
wards, and upwards beneath the Inferior rectus, and between the eyeball and the 
External rectus, it is inserted into the outer part of the sclerotic coat between 
the Superior and External recti, near the tendon of insertion of the Superior 
oblique. 

Relations.—By its ocular surface, with the globe of the eye, and with the 
Inferior rectus. By its orbital surface, with the periosteum covering the floor of 
the orbit, and with the Iixternal rectus. Its borders look forwards and backwards ; 
the posterior one receives a branch of the third nerve. 

Nerves.—The Levator palpebrw, Inferior oblique, and all the recti excepting 
the Kixternal, are supplied by the third nerve; the Superior oblique, by the fourth ; 
the External rectus, by the sixth. 

Actions..—The Levator palpebr# raises the upper eyelid, and is the direct 
antagonist of the Orbicularis palpebrarum. The four Recti muscles are attached 
in such a manner to the globe of the eye, that, acting singly, they will turn it 
either upwards, downwards, inwards, or outwards, as expressed by their names. 
The movement produced by the Superior and Inferior rectus is not quite a simple 
one, for inasmuch as they pass obliquely outwards and forwards to the eyeball, the 
elevation or depression of the cornea must be accompanied by a certain deviation 
inwards, with a slight amount of rotation, which, however, is corrected by the 
Oblique muscles ; the Inferior oblique correcting the deviation inwards of the Superior 
rectus, and the Superior oblique that of the Inferior rectus. The contraction of the 
External and Internal recti, on the other hand, produces a precisely horizontal 
movement. If any two Recti act together, they carry the globe of the eye in the 
diagonal of these directions, viz. upwards and inwards, upwards and outwards, down- 
wards and inwards, or downwards and outwards. The movement of circumduction, 
as in looking round a room, is performed by the alternate action of the Zour Recti. 
The Oblique muscles rotate the cyeball on its antero-posterior ams, this kind of 
movement being required for the correct viewing of an object when the head is 
‘moved laterally, as from shoulder to shoulder, in order that the picture may fall 
in all respects on the same part of the retina of each eye.* 


Surgical Anatomy.—The position and exact point of insertion of the tendons of the 
Internal and External recti muscles into the globe should be carefully examined from tho 
front of the eyeball, as the surgeon is often required to divide one or the other muscle for 
the cure of strabismus. In convergent strabismus, which is the more common form of 


* *On the Oblique Muscles of the Eye in Man and Vertebrate Animals,’ by Joun 
Srrutsers, M.D., in Anatomical and Physiological Observations. ‘ For a more 
account of the various co-ordinated actions of the muscles of a single eye and of both eyes 
than our space allows, the reader may be referred to Dr. M. Foster’s Text-book of 
Physiology, 4th ed. pp. 542~547. 

Z2 
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the disease, the eye is turned inwards, A agen the division of the Internal rectus. In 
the divergent form, which is more rare, the eye is turned outwards, the External rectus 
being especially implicated. The deformity produced in either case is to be remedied by 
division of one or the other muscle. The operation is thus effected: the lids are to be 
well separated; the eyeball being drawn outwards, the conjunctiva should be raised by a 
pair of forceps, and divided immediately beneath the lower border of the tendon of the 
Internal rectus, a little behind its insertion into the sclerotic; the submucous areolar 
tissue is then divided, and into the small aperture thus made, a blunt hook is passed 
upwards between the muscle and the globe, and the tendon of the muscle and conjunctiva 
covering it, divided by a pair of blunt-pointed scissors. Or the tendon may be divided by 
a, subconjunctival incision, one blade of the scissors being passed upwards between the 
tendon and the conjunctiva, and the other between the tendon and the sclerotic. The 
student, when dissecting these muscles, should remove on one side of the subject the 
conjunctiva from the front of the eye, in order to see more accurately the position of the 
tendons, while on the opposite side the operation may be performed. 


5. Nasau Rearon. (Fig. 255.) 


Pyramidalis nasi. 

Leévator labii superioris alesque nasi. 
Dilatator naris posterior. 

Dilatator naris anterior. 
Compressor nasi. 

Compressor narium minor. 
Depressor ale nasi. 


The Pyramidalis nasi is a small pyramidal slip, prolonged downwards from 
the Occipito-frontalis upon the side of the nose, where it becomes tendinous and 
blends with the Compressor nasi. As the two muscles descend, they diverge, 
leaving an angular interval between them. 

Relations.—By its upper surface, with the skin. By its wnder surface, with 
the frontal and nasal bones. 

The Levator labii superioris aleeque nasi is a thin triangular muscle, placed 
by the side of the nose, and extending between the inner margin of the orbit and 
upper lip. It arises by a pointed extremity from the upper part of the nasal pro- 
cess of the superior maxillary bone, and passing obliquely downwards and outwards, 
divides into two slips, one of which is inserted into the cartilage of the ala of the 
nose; the other is prolonged into the upper lip, becoming blended with the 
Orbicularis and Levator labii superioris proprius. 

Relations.—In front, with the integument ; and with a small part of the Orhi- 
cularis palpebrarum above. 

The Dilatator naris posterior is a small muscle, which is placed partly beneath 
the proper elevator of the nose and lip. It arises from the margin of the.nasal 
notch of the superior maxilla, and from the sesamoid cartilages, and is inserted 
into the skin near the margin of the nostril. 

The Dilatator naris anterior is a thin delicate fasciculus, passing from the 
cartilage of the ala of the nose to the integument near its margin. This muscle 
is situated in front of the preceding. 

The Compressor nasi is a small, thin, triangular muscle, arising by its apex 
from the superior maxillary bone, above and a little external to the incisive fossa ; 
its fibres proceed upwards and inwards, expanding into a thin aponourosis which 
is attached to the fibro-cartilage of the nose, and is continuous on the bridge of the 
nose with that of the muscle of the opposite side, and with the aponeurosis of the 
Pyramidalis nasi. 

The Compressor narium minor is a small muscle, attached by one end to the 
alar cartilage, and by the other to the integument at the end of the nose. 

The Depressor ale nasi is a short, radiated muscle, arising from the incisive 
fossa of the superior maxilla ; its fibres ascend to be inserted into the septum, and 
back part of the ala of the nose. This muscle lies between the mucous membrane 
and muscular structure of the lip. : 
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Nerves.—All the muscles of this group are supplied by the facial nerve. 

Actions.—The Pyramidalis nasi draws down the inner angle of the eyebrows and 
produces transverse wrinkles over the bridge of the nose ; by some anatomists it is also 
considered as an elevator of the ala, and, consequently, a dilator of the nose. The 
Levator labii superioris alseeque nasi draws upwards the upper lip and ala of the 
nose ; its most important action is upon the nose, which it dilates to a considerable 
extent. The action of this muscle produces a marked influence over the countenance, 
and it is the principal agent in the expression of indignation. The two Dilatatores 
nasi enlarge the aperture of the nose. Their action in ordinary breathing is to resist 
the tendency of the nostrils to close from atmospheric pressure, but in difficult 
breathing they may be noticed to be in violent action, as well as in some emotions, 
as anger. The Depressor als nasi is a direct antagonist of the preceding muscles, 
drawing the ala of the nose downwards, and thereby constricting the aperture of 
the nares. The Compressor nasi depresses the cartilaginous part of the nose and 
compresses the ale together. 


6. SupeEriIon Maxiuuary Reaion. (Fig. 255.) 


Levator labii superioris. Zygomaticus major. 
Levator anguli oris. Zygomaticus minor. 


The Levator labii superioris (proprius) is a thin muscle of a quadrilateral form. 
It arises from the lower margin of the orbit immediately above the infra-orbital 
foramen, some of its fibres being attached to the superior maxilla, others to the 
malar bone ; its fibres converge to be inserted into the muscular substance of the 
upper lip. 

Relations.—By its superficial surface, with the lower segment of the Orbicularis 
palpebrarum ; below, itis subcutaneous. By its deep surface, it conceals the origin 
of the Compressor nasi and Levator anguli oris muscles, and the infra-orbital vessels 
and nerve, as they escape from the infra-orbital foramen. 

The Levator anguli oris arises from the canine fossa, immediately below the 
infra-orbital foramen; its fibres incline downwards and a little outwards, to be 
inserted into the angle of the mouth, intermingling with those of the Zygomaticus 
major, the Depressor anguli oris, and the Orbicularis. 

Relations.—By its superficial surface, with the Levator labii superioris and the 
infra-orbital vessels and nerves. By its deep surface with the superior maxilla, the 
Buccinator, and the mucous membrane. 

- The Zygomatious major is a slender fasciculus, which arises from the malar 
bone, in front of the zygomatic suture, and descending obliquely downwards and .- 
inwards, is inserted into the angle of the mouth, where it blends with the fibres of 
the Levator anguli oris, the Orbicularis and the Depressor anguli oris. 

Relations.—By its swperficial surface, with the subcutaneous adipose tissue. 
By its deep surface, with the malar bone, and the Masseter and Buccinator 
muscles. 

The Zygomaticus minor arises from the malar bone, immediately behind the 
maxillary suture, and passing downwards and inwards, is continuous with the 
Orbicularis oris at the outer margin of the Levator labii superioris. It lies in front 
of the preceding. 

Relations.—By its superficial surface, with the integument and the Orbicularis 
palpebrarum above. By its deep surface with the Levator anguli oris. 

Nerves.—This group of muscles is supplied by the facial nerve. 

Actions.—The Levator labii superioris is the proper elevator of the upper lip, 
carrying it at the same time a little forwards. It assists in forming the naso-labial 
ridge, which passes from the side of the nose to the upper lip and gives to the face 
an expression of sadness. The Levator anguli oris raises the angle of the mouth and 
assists the preceding muscle in producing the naso-labial ridge. The Zygomaticus 
major draws the angle of the mouth backwards and upwards, as in laughing ; whilst 
the Zygomaticus minor, being inserted into the outer part of the upper lip and not 
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into the angle of the mouth, draws it backwards, upwards, and outwards, and thus 
gives to the face an expression of sadness. 


7. Inrerion Maxiuuary Recion. (Fig. 255.) 


Levator labii inferioris (Levator menti). 
Depressor labii inferioris (Quadratus menti). 
Depressor anguli oris (Triangularis menti). 
Dissection.—The Muscles in this region may be dissected by making a vertical 
incision through the integument from the margin of the lower lip to the chin: a second 


incision should then be carried along the margin.of tho lower jaw as far as the angle, and 
the integument carefully removed in the direction shown in fig. 254. 


The Levator labii inferioris (Levator menti) is to be dissected by everting the 
lower lip and raising the mucous membrane. It is a small conical fasciculus, placed 
on the side of the frenum of the lower lip. It arises from the incisive fossa, ex- 
ternal to the symphysis of the lower jaw : its fibres descend to be inserted into the 
integument of the chin. 

Relations.—On its inner surface, with the mucous membrane ; in the median 
line, it is blended with the muscle of the opposite side; and on its outer side, with 
the Depressor labii inferioris. 

The Depressor labii inferioris (Quadratus menti) is a small quadrilateral 
muscle situated at the outer side of the preceding. It arises from the external 
oblique line of the lower jaw, between the symphysis and mental foramen, and passes 
obliquely upwards and inwards, to be inserted into the integument of the lower 
lip, its fibres blending with the Orbicularis, and with those of its fellow of the 
opposite side. Itis continuous with the fibres of the Platysma at its origin. This 
muscle contains much yellow fat intermingled with its fibres. 

Relations.—By its superficial surface, with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface, 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator menti, with which it is intimately united. 

The Depressor anguli oris is triangular in shape, arising, by its broad base, 
from the external oblique line of the lower jaw, from whence its fibres pass upwards, 
to be inserted, by a narrow fasciculus, into the angle of the mouth. It is con- 
tinuous with the Platysma at its origin, and with the Orbicularis and Risorius at its 
insertion, and some of its fibres are directly continuous with those of the Levator 
anguli oris. : 

Relations.—By its superficial surface, with the integument. By its deep surface, 
with the Depressor labii inferioris and Buccinator. 

Nerves.—This group of muscles is supplied by the facial nerve. 

Actions.—The Levator labii inferioris raises the lower lip, and protrudes it for- 
wards, and at the same time wrinkles the integument of the chin, expressing doubt 
or disdain. The Depressor labii inferioris draws the lower lip directly downwards 
and a liftle outwards, as in the expression of irony. The Depressor anguli oris 
depresses the angle of the mouth, being the antagonist to the Levator anguli oris 
and Zygomaticus major; acting with these muscles, it will draw the angle of the 
mouth directly backwards. 


8. IntER-MaxiLtuAry REGION. 
Orbicularis oris. Buccinator. Risorius. 
Dissection.—The dissection of these muscles may be considerably facilitated by filling 


the cavity of the mouth with tow, 80 as to distend the cheeks and lips; the mouth should 
then be closed by a few stitches, and the integument carefully removed from the surface. 


The Orbicularis oris (fig. 255) is a sphincter muscle, elliptic in form, composed 
of concentric fibres, which surround the orifice of the mouth. It consists of two 
thick semicircular planes of muscular fibre, which interlace on either side with those 
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of the Buccinator and other muscles inserted into the lips. On the free margin of 
the lips the muscular fibres (marginal or labial fibres) are continued uninterruptedly 
from one lip to the other, around the corner of the mouth, forming a roundish 
fasciculus of fine pale fibres closely approximated. Outside these are other fibres, 
(facial), which are thinner than the others and are continuous at the angle of the 
mouth with the Buccinator ; some of the fibres—the central ones—decussating in this 
situation, and others—the outer ones—being directly continuous with the fibres of 
the Buccinator. The various muscles which converge to the lips blend with the 
facial portion ; the fibres of the muscles becoming directly continuous. To the outer 
part of the muscle some accessory fibres are added, by which the lips are connected 
directly with the maxillary bones and septum of the nose. The additional fibres 
for the upper segment consist of four bands, two of which (Accessoriz orbicularis 
supertoris) arise from the alveolar border of the superior maxilla, opposite the in- 
cisor teeth, and arching outwards on each side are continuous at the angles of the 
mouth with the other muscles inserted into this part. The two remaining muscular 
slips, called the Naso-labialis, connect the upper lip to the septum of the nose: as 
they descend from the septum, an interval is left between them. It is this interval 
which forms the depression seen on the surface of the skin beneath the septum of 
the nose. The additional fibres for the lower segment (Accessorii orbicularis in- 
fervoris) arise from the inferior maxilla, externally to the Levator labii inferioris, 
and arch outwards to the angles of the mouth, to join the Buccinator and the other 
muscles attached to this part. 

Relations.— By its superficial surface, with the integument, to which it is 
closely connected. By its deep surface, with the buccal mucous membrane, the 
labial glands, and coronary vessels. By its outer circumference, it is blended with 
the numerous muscles which converge to the mouth from various parts of the face. 
Its inner circumference is free, and covered by the mucous membrane. 

The Buccinator (fig. 265) is a broad, thin muscle, quadrilateral in form, 
which occupies the interval between the jaws at the side of the face. It arises 
from the outer surface of the alveolar processes of the upper and lower jaws, 
corresponding to the three molar teeth; and behind, from the anterior border of 
the pterygo-maxillary ligament. The fibres converge towards the angle of the 
mouth, where the central fibres intersect each other, those from below being con- 
tinuous with the upper segment of the Orbicularis oris ; and those from above with 
the inferior segment; the highest and lowest fibres continue forward uninter- 
ruptedly into the corresponding segment of the lip, without decussation. — 

. Relations.—By its superficial surface, behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle; anteriorly, with the Zygomatici, Risorius, Levator anguli 
oris, Depressor anguli oris, and Stenson’s duct, which pierces it opposite the 
second molar tooth of the upper jaw; the facial artery and vein cross it from below 
upwards; itis also crossed by the branches of the facial and buccal nerves. By 
its internal surface, with the buccal glands and mucous membrane of the mouth. 

The pterygo-maszillary ligament separates the Buccinator muscle from the 
Superior constrictor of the pharynx. It is a tendinous band, attached by one 
extremity to the apex of the internal pterygoid plate, and by the other to the 
posterior extremity of the internal oblique line of the lower jaw. Its inner sur- 
face corresponds to the cavity of the mouth, and is lined by mucous membrane. 
Its outer surface is separated from the ramus of the jaw by a quantity of adipose 
tissue. Its posterior border gives attachment to the Superior constrictor of the 
pharynx ; its anterior border, to the fibres of the Buccinator (see fig. 265). 

The Risorius (Santorini) (fig. 255) consists of a narrow bundle of fibres, which 
arises in the fascia over the Masseter muscle, and passing horizontally forwards, is 
inserted into the angle of the mouth, joining with the fibres of the Depressor 
anguli oris. It is placed superficial to the Platysma, and is broadest at its outer 
extremity. This muscle varies much in its size and form. 

Nerves,—The Orbicularis oris and the Risorius are supplied by the facial, the 
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Buccinator by the facial and by the buccal branch of the inferior maxillary nerve, 
which latter, however, is by many anatomists regarded as a sensory nerve only. 

Actions.—The Orbicularis oris is the direct antagonist of all those muscles 
which converge to the lips from the various parts of the face, its ordinary action 
producing the direct closure of the lips; and its forcible action throwing the in- 
tegument into wrinkles, on account of the firm connection between the latter and 
the surface of the muscle. The Buccinators contract and compress the cheeks, so 
that, during the process of mastication, the food is kept under the immediate 
pressure of the teeth. When the cheeks have been previously distended with air, 
the Buccinator muscles expel it from between the lips, as in blowing a trumpet. 
Hence the name (buccima, a trumpet). The Risorius retracts the angles of the 
mouth, and is therefore regarded as the ‘ smiling’ muscle. 


g. Temporo-MaxiuLARY REGION. 
Masseter. Temporal. 


Masseteric fascia.—Covering the masseter muscle and firmly connected with 
it is a strong layer of fascia, derived from the deep cervical fascia of the neck. 
Above, this fascia is attached to the lower border of the zygoma, and behind it 
covers the parotid gland, constituting the parotid fascia. 

The Masseter is exposed by the removal of this fascia (fig. 255); it is a short 
thick muscle, somewhat quadrilateral in form, consisting of two portions, super- 
ficial and deep. The superficial portion, the larger, arises by a thick tendinous 
aponeurosis from the malar process of the superior maxilla, and from the anterior 
two-thirds of the lower border of the zygomatic arch: its fibres pass downwards 
and backwards, to be inserted into the angle and lower half of the outer surface 
of the ramus of the jaw. The deep portion is much smaller, and more muscular 
in texture; it arises from the posterior third of the lower border and the whole of 
the inner surface of the zygomatic arch ; its fibres pass downwards and forwards, 
to be inserted into the upper half of the ramus and outer surface of the coronoid 
process of the jaw. The deep portion of the muscle is partly concealed, in front, 
by the superficial portion ; behind, it is covered by the parotid gland. The fibres 
of the two portions are united at their isertion. 

Relations.— By its superficial surface, with the integument; above, with the 
Orbicularis palpebrarum and Zygomatici; and with Stenson’s duct, the branches 
of the facial nerve, and the transverse facial vessels, which cross it. By its deep 
surface, with the ramus of the jaw, and the Buccinator, from whicli it is separated 
by a mass of fat. Its posterior margin is overlapped by the parotid gland. Its 
anterior margin projects over the Buccinator muscle ; and the facial vein lies on 
it below. 

The temporal fascia is seen, at this stage of the dissection, covering in the 
Temporal muscle. It is a strong fibrous investment, affording attachment, by its 
inner surface, to the superficial fibres of the muscle. Above, it is a single layer, 
attached {o the entire extent of the temporal ridge ; but below, where it is attached 
to the zygoma, it consists of two layers, one of which is inserted into the outer, 
and the other into the inner border of the zygomatic arch. A small quantity 
of fat, the orbital branch of the temporal artery, and a filament from the orbital 
branch of the superior maxillary nerve, are contained between these two layers. 
_It is covered, on its outer surface, by the aponeurosis of the Occipito-frontalis, the 
Orbicularis palpebrarum, the Attollens and Attrahens aurem muscles; the tem- 
poral vessels and nerves cross it from below upwards. 

Dissection.—In order to expose the temporal muscle, remove the temporal fascia, 
which may be effected by separating it at its attachment along the upper border of the 
zygoma, and dissecting it upwards from the surface of the muscle. The zygomatic arch 
should then be divided, in front, at its junction with the malar bone; and, behind, near 
the external auditory meatus, and drawn downwards with the Masseter, which should be 


detached from its insertion into the ramus and angle of the jaw. The whole extent of the 
temporal muscle is then exposed, 
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The Temporal ‘fig. 258) is a broad radiating muscle, situated at the side of the 
head, and occupying the entire extent of the temporal fossa. It arises from the 
whole of the temporal fossa, except that portion formed by the malar bone. Its 
attachment extends from the external angular process of the frontal in front, to 
the mastoid portion of the temporal behind; and from the curved line on the 
frontal and parietal bones above, to the pterygoid ridge on the great wing of the 
sphenoid below. It is also attached to the inner surface of the temporal fascia. 
Its fibres converge as they descend, and terminate in an aponeurosis, the fibres of 
which, radiated at its commencement, converge into a thick and flat tendon, which 
is inserted into the inner surface, apex, and anterior border of the coronoid process 
of the jaw, nearly as far forwards as the last molar tooth. 

Relations.—By its superficial surface, with the integument, the temporal 
fascia, the aponeurosis of the Occipito-frontalis, the Attollens and Attrahens aurem 


Fira. 258.--The Temporal Musclo, the Zygoma and Masseter having been removed. 





muscles, the temporal vessels and nerves, the zygoma and Masseter. By its deep 
surface, with the temporal fossa, the External pterygoid and part of the Buccinator 
muscles, the internal maxillary artery, its decp temporal branches, and the tem- 
poral nerves. Behind the tendon are the masseteric vessels and nerve, and in 
front of it the buccal vessels and nerve. 

Nerves.— Both muscles are supplied by the inferior maxillary nerve. 


10, PreryGo-MaxiLuaRy Recion. (Fig. 259.) 
External pterygoid. Internal pterygoid. 


Dissection.—The Temporal muscle having been examined, saw through the base of the 
coronoid process, and draw it upwards, together with the Temporal muscle, which should 
be detached from the surface of the temporal fossa. Divide the ramus of the jaw just 
below the condyle, and also, by a transverse incision extending across the middle, 
just eoas the dental foramen; remove the fragment, and the Pterygoid muscles will be 
expose 


The External pterygoid is a short thick muscle, somewhat conical in form, 
which extends almost horizontally between the zygomatic fossa and the condyle of 
the jaw. It arises from the pterygoid ridge on the great wing of the sphenoid, and 
the portion of bone included between it and the base of the pterygoid process and 


338 _ MUSCLES AND FASOLA. 


from the outer surface of the external pterygoid plate. Its fibres pass horizontally 
backwards and outwards, to be inserted into a depression in front of the neck of 
the condyle of the lower jaw, and into the corresponding part of the interarticular 
fibro-cartilage. This muscle, at its origin, appears to consist of two portions 
separated by a slight interval; hence the terms upper and lower head, sometimes 
used in the description of the ‘muscle. 

Relations.—By its external surface, with the ramus of the lower jaw, the in- 
ternal maxillary artery, which crosses it,* the tendon of the Temporal muscle, 
and the Masseter. By its sternal surface, it rests against the upper part of the 
Internal pterygoid, the internal lateral ligament, the middle meningeal artery, and 
inferior maxillary nerve; by its wpper border it is in relation with the temporal 
and masseteric branches of the inferior maxillary nerve; by its lower border it is 
in relation with the inferior dental and gustatory nerves, and it is pierced by the 
buccal nerve. | 

The Internal pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter, in form, structure, and the direction of its fibres. It arises from the 


Fria. 259.—The Pterygoid Muscles; the Zygomatic Arch and a portion of the 
Ramus of the Jaw having been removed. 





pterygoid fossa, being attached to the inner surface of the external pterygoid plate, 
and to the grooved surface of the tuberosity of the palate bone, and by a second 
slip from the outer surface of the tuberosity of the palate bone, and from the 
tuberosity of the superior maxillary bone; its fibres pass downwards, outwards, 
and backwards, to be inserted, by strong tendinous laminm into the lower and back 
part of the inner side of the ramus and angle of the lower jaw, as high as the 
dental foramen. 

Relations.—By its external surface, with the ramus of the lower jaw, from 
which it is separated, at its upper part, by the External pterygoid, the internal 
lateral ligament, the internal maxillary artery, and the dental vessels and nerves. 
By its internal surface, with the Tensor palati, being separated from the Superior 

constrictor of the pharynx by a cellular interval. 

Nerves.—These muscles are supplied by the inferior maxillary nerve. 

Actions.—The Temporal and Masseter, and Internal pterygoid raise the lower 
jaw against the upper with greal force. The superficial portion of the Masseter, 


* This is the usual relation, but in many cases the artery will be found below the 
muscle. 
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and the Internal pterygoid, assist the External pterygoid in drawing the lower jaw 
forwards upon the upper, the jaw being drawn back again by the deep fibres of 
the Masseter, and posterior fibres of the Temporal. The External pterygoid 
muscles are the direct agents in the trituration of the food, drawing the lower jaw 
directly forwards, so as to make the lower teeth project beyond the upper. If the 
muscle of one side acts, the corresponding side of the jaw is drawn forwards, and 
the other condyle remaining fixed, the symphysis deviates to the opposite side. 
The alternation of these movements on the two sides produces trituration. 


MUSCLES AND FASCIA OF THE NECK. 


The muscles of the Neck may be arranged into groups, corresponding with the 
region in which they are situated. 
These groups are nine in number :— 


1. Superficial Region. 6. Muscles of the Soft Palate. 

2. Depressors of the Os Hyoides 7. Muscles of the Anterior Ver- 
and Larynx. tebral Region. 

3. Klevators of the Os Hyoides 8. Muscles of the Lateral Ver- 
and Larynx. tebral Region. 

4. Muscles of the Tongue. 9. Muscles of the Larynx. 


5. Muscles of the Pharynx. 
The muscles contained in each of these groups are the following :— 


1. Superficial Region. Constrictor superior. 
Platysma myoides. Stylo-pharyngeus. 
Sterno-cleido-mastoid. Palato-pharyngeus. 


Infra-hyoul Itegion. 


2. Depressors of the Os ITyoides and 6. Muscles of the Soft Palate. 


Laryna. Levator palati. 
Sterno-hyoid. Tensor palati. 
Sterno-thyroid. Azygos uvule. 
Thyro-hyoid. Palato-glossus. 
Omo-hyoid. Palato-pharyngeus. 
Supra-hyoid Region. 
3.. Elevators of the Os Lyoides and 7- Muscles of the Anterior Vertebral 
F Larynz. Region. 
Digastric. Rectus capitis anticus major. 
Stylo-hyoid. Rectus capitis anticus minor. 
Mylo-hyoid. Rectus lateralis. 
Genio-hyoid. Longus colli. 
Inngual Legion. - 
4. Muscles of the Tongue. 8. Muscles of the Lateral vertebral 
Genio-hyo-glossus. Liegton. 
Hyo-glossus. 7 Scalenus anticus. 
Lingualis. Scalenus medius, 
Stylo-glossus. Scalenus posticus. 
Palato-glossus. 
5. Muscles of the Pharynz. — * gs Muscles of the Larynx. 
Constrictor inferior. Included in the description of 
Constrictor medius. the Larynx. 


1, SUPERFICIAL CERVICAL REGION. 
Platysma myoides. Sterno-cleido-mastoid. 
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Dissection.—A block having been placed at the back of the neck, and the face turned 
to the side opposite that to be dissected, so as to place the parts upon the stretch, make 
two transverse incisions; one from the chin, along the margin of the lower jaw, to the 
mastoid process; and the other along the upper border of the clavicle. Connect these by 
an oblique incision made in the course of the Sterno-mastoid muscle, from the mastoid 
process to the sternum ; the two flaps of integument having been removed in the direction 
shown in fig. 254, the superficial fascia will be exposed. 


The superficial cervical fascia is exposed on the removal of the integument 
from the side of the neck; it is an extremely thin aponeurotic lamina, which is 
hardly demonstrable as a separate membrane. Beneath it are found the Platysma 
myoides muscle, the external jugular vein, and some superficial branches of the 
cervical plexus of nerves. 

The Platysma myoides (fig. 255) is a broad thin plane of muscular fibres, 
placed immediately beneath the skin on each side of the neck. It arises by thin 
fibrous bands from the clavicle and acromion, and from the fascia covering the 
upper part of the Pectoral, Deltoid, and Trapezius muscles; its fibres proceed 
obliquely upwards and inwards along the side of the neck, to be inserted into the 
lower jaw beneath the external oblique line, some passing forwards to the angle of 
the mouth, and others becoming lost in the cellular tissue of the face. The most 
anterior fibres interlace, in front of the jaw, with the fibres of the muscle of the 
opposite side; those next in order become blended with the Depressor labii in- 
ferioris and the Depressor anguli oris; others are prolonged upon the side of the 
cheek, and interlace, near the angle of tho mouth, with the muscles in this situa- 
tion, and may occasionally be traced to the Zygomatic muscles, or to the margin 
of the Orbicularis palpebrarum. Beneath the Platysma, the external jugular vein 
may be seen descending from the angle of the jaw to the clavicle. It is essential 
to,remember the direction of the fibres of the Platysma, in connection with the 
operation of bleeding from this vessel; for if the point of the lancet is introduced 
in the direction of the muscular fibres, the orifice made will be filled up by the 
contraction of the muscle, and blood will not flow; but if the incision is made 
across the course of the fibres, they will retract, and expose the orifice in the vein, 
and so facilitate the flow of blood. 

Relations.—By its external surface, with the integument, to which it is united 
closely below, but more loosely above. By its internal surface, with the Pectoralis 
major, Deltoid, and Trapezius, and with the clavicle. In the neck, with the 
external and anterior jugular veins, the deep cervical fascia, the superficial 
branches of the cervical plexus, the Sterno-mastoid, Sterno-hyoid, Omo-hyoid, and 
Digastric muscles. In front of the Sterno-mastoid, it covers the sheath of the 
carotid vessels; and behind it, the Scaleni muscles and the nerves of the brachial 
plexus. On the face, it is in relation with the parotid gland, the facial artery and 
vein, and the Masseter and Buccimator muscles. 

The deep cervical fascia (fig. 260) is exposed on the removal of the Platysma 
myoides. It is a strong fibrous layer, which invests the muscles of the neck, and 
encloses the vessels and nerves. It commences, as an extremely thin layer, at the 
back part of the neck, where it is attached to the spinous process of the seventh 
cervical vertebra, and to the igamentum nuche, and passing forwards invests the 
Trapezius muscle ; from the anterior border of this muscle it forms a layer, which 
covers in the posterior triangle of the neck ; and, passing forwards to the posterior 
border of the Sterno-mastoid muscle, divides into two layers, one of which passes in 
front, and the other behind that muscle. These join again at the anterior border 
of the Sterno-mastoid ; and, being continued forwards to the front of the neck, 
blend with the fascia of the opposite side covering the anterior triangle. If 
traced upwards, it is found to pass across the parotid gland and Masseter muscle, 
forming the parotid and masseteric fascia, and is attached to the lower border of 
the zygoma, and more anteriorly to the lower border of the body of the jaw; 
if traced downwards, it is seen to pass to the upper border of the clavicle and ster- 
num, being pierced just above the former bone by the external jugular vein. In 
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the middle line of the neck, the fascia is thin above, and connected to the hyoid 
bone; but it becomes thicker below, and divides, just below the thyroid gland, 
into two layers, the more superficial of which is attached to the upper border of the 
sternum and interclavicular ligament ; the deeper and stronger layer is connected 
to the posterior border of that bone, covering in the Sterno-hyoid and Sterno- 
thyroid muscles. Between these two layers is a little areolar tissue and fat, and 
occasionally a small lymphatic gland. The deep layer of the cervical fascia (that 


Fia. 260.—Section of the Neck at about the level of the sixth cervical vertebra, 
showing the arrangement of the deep cervical fascia.. 
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which lies behind the posterior surface of the Sterno-mastoid) sends numerous 
prolongations, which invest the muscles and vessels of the neck; if traced up- 
wards, a process of the fascia, of extreme density, is found passing behind and to 
the inner side of the parotid gland, to be attached to the apex of the styloid pro- 
cess and angle of the lower jaw, termed the stylo-mactllary ligament ; if traced 
downwards and outwards, the fascia will be found to enclose the posterior belly of 
the Omo-hyoid muscle, binding it down by a distinct process, which descends to be 
inserted into the sternum and cartilage of the first rib, and becomes connected with 
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the costo-coracoid membrane. The deep layer of the cervical fascia also assists in 
forming the sheath which encloses the common carotid artery, internal jugular 
vein, and pneumogastric nerve. There are fibrous septa intervening between each 
of these parts, which, however, are included together in one common investment. 
More internally, a thin layer is continued across the trachea and thyroid gland, 
beneath the Sterno-thyroid muscles; and at the root of the neck this may be 
traced, over the large vessels, to be continuous with the fibrous layer of the peri- 
cardium. Lastly a layer of fascia, the prevertebral fascia, is derived from the 
under surface of the cervical fascia ; this passes beneath the carotid vessels, forming 
the back of the sheath and is then prolonged inwards, behind the pharynx and 
cesophagus, forming a sheath for the Prevertebral muscles, and downwards and 
outwards over the Scaleni muscles, the brachial plexus, and subclavian vessels, to 
assist in forming the axillary sheath. 

The Sterno-mastoid, or Sterno-cleido-mastoid (fig. 261) is a large thick muscle, 
which passes obliquely across the side of the neck, being enclosed between the two 
layers of the deep cervical fascia. It is thick and narrow at its central part, but 1s 
broader and thinner at each extremity. It arises, by two heads, from the sternum 
and clavicle. The sternal portion is a rounded fasciculus, tendinous in front, fleshy 
behind, which arises from the upper and anterior part of the first piece of the 
sternum, and is directed upwards, outwards, and backwards. The clavicular por- 
tion arises from the inner third of the superior border of the clavicle, being 
composed of fleshy and aponeurotic fibres ; it is directed almost vertically upwards. 
These two portions are separated from one another, at their origin, by a triangular 
cellular interval; but become gradually blended, below the middle of the neck, 
into a thick rounded muscle, which is inserted, by a strong tendon, into the outer 
surface of the mastoid process, from its apex to its superior border, and by a thin 
ayoneurosis into the outer two-thirds of the superior curved line of the occipital 
bone. The Sterno-mastoid varies much in its extent of attachment to the clavicle : 
in one case the clavicular may be as narrow as the sternal portion : in another, as 
much as three inches in breadth. When the clavicular origin is broad, it is oc- 
casionally subdivided into numerous slips, separated by narrow intervals. More 
rarely, the corresponding margins of the Sterno-mastoid and Trapezius have been 
found in contact. In the application of a ligature to the third part of the sub- 
clavian artery, it will be necessary, where the muscles come close together, to 
divide a portion of one or of both. 

This muscle divides the quadrilateral space at the side of the neck into two 
triangles, an anterior and a posterior. The boundaries of the anterior triengle 
are in front, the median line of the neck; above, the lower border of the body of 
the jaw, and an imaginary line drawn from the angle of the jaw to the mastoid 
process; behind, the anterior border of the Sterno-mastoid muscle. The boun- 
daries of the postertor triangle are, in front, the posterior border of the Sterno- 
mastoid; below, the upper border of the clavicle ; behind, the anterior margin of 
the Trapezius.* 

The anterior edge of the muscle forms a very prominent ridge beneath the 
skin which it is important to notice, as it forms a guide to the surgeon in making 
the necessary incisions for ligature of the common carotid artery, and for 
cesophagotomy. 

Relations.— By its superficial surface, with the integument and Platysma, 
from which it is separated by the external jugular vein, the superficial branches 
of the cervical plexus, and the anterior layer of the deep cervical fascia. By its 
deep surface, it rests on the sterno-clavicular articulation, the deep layer of the 
cervical fascia, the Sterno-hyoid, Sterno-thyroid, Omo-hyoid, the posterior belly o 
the Digastric, Levator anguli scapule, the Splenius and Scaleni muscles. Below 
it is in relation with the lower part of the common carotid artery, internal jugula: 
vein, pneumogastric, descendens noni and communicans noni nerves, and with th 


* The anatomy of these triangles will be more exactly described with that of thi 
vessels of the neck. 
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deep lymphatic glands; with the spinal accessory nerve, which pierces its upper 
third, the cervical plexus, the occipital artery, and part of the parotid gland. 

Nerves.—The Platysma myoides is supplied by the facial and superficial 
branches of the cervical plexus; the Sterno-cleido-mastoid by the spinal accessory 
and deep branches of the cervical plexus. 

Actions.—The Platysma myoides produces a slight wrinkling of the surface of 
the skin of the neck, in an oblique direction, when the entire muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw; it also serves to draw down the lower lip and angle of the mouth on 
each side, being one of the chief agents in the expression of melancholy. The 
Sterno-mastoid muscles, when both are brought into action, serve to depress the 
head upon the neck, and the neck upon the chest. Hither muscle, acting singly, 
flexes the head, and (combined with the Splenius and the Obliquus inferior capitis 


Fig. 261.—Muscles of the Neck, and Boundaries of the Triangles. 
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so as to carry the face towards the opposite side. If the head is fixed, they assist 
in elevating the thorax in forced inspiration. 





Surgical Anatomy.—The rolations of the sternal and clavicular parts of the Sterno- 
mastoid should be carefully examined, as the surgeon is sometimes required to divide one 
or both portions of the muscle in wry-neck. Ono variety of this distortion is produced by 
Bpasmodic contraction or rigidity of the Sterno-mastoid ; the head boing carried down 
towards the shoulder of the same side, and the face turned to the opposite side, and fixed 
in that position. When all other remedies for the relief of this disease have failed, 
subcutaneous division of the muscle is resorted to. This is performed by introducing a 
tenotomy knife beneath it, about half an inch above its origin, and dividing it from 
behind forwards whilst the muscle is put well upon the stretch. There is seldom any 
difficulty in dividing the sternal portion. In dividing the clavicular portion care must 
be taken to avoid wounding the external jugular vein, which rans parallel with the pos- 


poe rea of the muscle in this situation, or the anterior jugular vein which crosses 
eneath it. - 
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2. INFRA-HYOID Reaion. (Figs. 261, 262.) 


DEPRESSORS OF THE Os Hyorprs AND LARYNX. 


Sterno-hyoid. Thyro-hyoid. 
Sterno-thyroid. Omo-hyoid. 


Dissection.—Tho muscles in this region may be exposed by removing the deep fascia 
from the front of the neck. In order to see the entire extent of the Omo-hyoid, it is 
necessary to divide the Sterno-mastoid at its centre, and turn its ends aside, and to detach 


the Trapezius from the clavicle and scapula. This, however, should not be done until the 
Trapezius has been dissected. 


The Sterno-hyoid is a thin, narrow, riband-like muscle, which arises from the 


inner extremity of the clavicle, and the upper and posterior part of the first piece 
of the sternum ; passing upwards and inwards, it is inserted, by short tendinous 


Fic. 262. -Museles of the Neck. Anterior View. 
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fibres, into the lower border of the body of the os hyoides. This muscle is sepa- 
rated, below, from its fellow by a considerable interval ; but they approach one 
another in the middle of their course, and again diverge as they ascend. It some- 
times presents, immediately above its origin, a transverse tendinous intersection, 
like those in the Rectus abdominis. 

Relations.— By its superficial surface, below with the sternum, the sternal end 
of the clavicle, and the Sterno-mastoid ; and above, with the Platysma and deep 
cervical fascia. By its deep surface, with the Sterno-thyroid, Crico-thyroid, and 
Thyro-hyoid muscles, the thyroid gland, the superior thyroid vessels, the crico- 
thyroid and thyro-hyoid membranes. 

The Sterno-thyroid is situated beneath the preceding muscle, but is‘ shorter 
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and wider than it. It arises from the posterior surface of the first bone of the 
sternum, below the origin of the Sterno-hyoid, and generally from the edge of the 
cartilage of the first rib; and is inserted into the oblique line on the side of 
the ala of the thyroid cartilage. This muscle is in close contact with its fellow at 
the lower part of the neck ; and is occasionally traversed by a transverse or oblique 
tendinous intersection, like those in the Rectus abdominis. 

Relations.—By its anterior surface, with the Sterno-hyoid, Omo-hyoid, and 
Sterno-mastoid. By its posterior surface, from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the arteria innominata), 
the thyroid gland and its vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border, a relation which it is important to remem- 
ber in the operation of tracheotomy. 

The Thyro-hyoid is a small quadrilateral muscle appearing like a continuation 
of the Sterno-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upwards to be inserted into the lower border of the 
body and greater cornu of the hyoid bone. 

Relations.—By its external surface, with the Sterno-hyoid and Omo-hyoid 
muscles. By its internal surface, with the thyroid cartilage, the thyro-hyoid mem- 
brane, and the superior laryngeal vessels and nerve. 

The Omo-hyoid passes across the side of the neck, from the scapula to the 
hyoid bone. It consists of two fleshy bellies, united by a central tendon. It arises 
from the upper border of the scapula, and occasionally from the transverso liga- 
ment which crosses the suprascapular notch ; its extent of attachment to the 
scapula varying from a few lines to an inch. From this origin, the posterior belly 
forms a flat, narrow fasciculus, which inclines forwards across the lower part of 
the neck, behind the Sterno-mastoid muscle, where it becomes tendinous; it then 
changes its direction, forming an obtuse angle, and the anterior belly ascends 
almost vertically upwards, close to the outer border of the Sterno-hyoid, to be in- 
serted into the lower border of the body of the os hyoides, just external to the in- 
sertion of the Sterno-hyoid. The tendon of this muscle, which varies much in 
its length and form in different subjects, is held in its position by a process of 
the deep cervical fascia, which includes it in a sheath, and is prolonged down to be 
attached to the cartilage of the first mb and the sternum. It is by this means 
that the angular form of the muscle is maintained. 

This muscle subdivides each of the two large triangles at the side of the neck 
into two smaller triangles; the two posterior ones being the posterior superior or 
occipital, and the posterior inferior or subclavian ; the two anterior, the anterior 
superior or superior carotid, and the anterior infertor or inferior carotid triangle. 

Relations.—By its superficial surface, with the Trapezius, Subclavius, the 
clavicle, the Sterno-mastoid, deep cervical fascia, Platysma, and integument. By 
its deep surface, with the Scaleni, phrenic nerve, lower cervical nerves, sheath of 
the common carotid artery and internal jugular vein, the Sterno-thyroid and 
Thyro-hyoid muscles. 

Nerves.— The Thyro-hyoid is supplied by the hypoglossal; the other Tuscles 
of this group by branches from the loop of communication between the descendens 
and communicans noni. 

Actions.—These muscles depress the larynx and hyoid bone, after they have 
been drawn up with the pharynx in the act of deglutition. The Omo-hyoid 
muscles not only depress the hyoid bone, but carry it backwards, and to one or the 
other side. It is concerned especially in the act of sucking. They are also ten- 
sors of the cervical fascia. The Thyro-hyoid may act as an elevator of the thyroid 
cartilage, when the hyoid bone ascends, drawing upwards the thyroid cartilage, 
behind the os hyoides.* 


* It is this action of the ie boat an muscle which, as Dr. Buchanan has pointed out, 
‘ causes or permits the folding back of the yaaa over the upper orifice of the larynx.’ 
Journ. of Anat. and Phys. 2nd series, No. ITI. p. 255. 
A A 
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3. Surra-Hyor Reaion. (Figs. 261, 262.) 
ELEVATORS of THE Os Hyorpes—Derressorns oF THE Lowen Jaw. 
Digastric. Mylo-hyoid. 
Stylo-hyoid. Genio-hyoid. 
Dissection.—To dissect these muscles, a blovk should be placed beneath the back of 


the neck, and tho hoad drawn backwards, and retained in that position. On the removal 
of the deep fascia, the muscles are at once exposoi. 


The Digastric consists of two fleshy bellies united by an intermediate rounded 
tendon. It is a small muscle, situated below the side of the body of tho lower 
jaw, and extending, in a curved form, from the side of the head to the symphysis 
of the jaw. The posterior belly, longer than the anterior, arises from the digastric 
groove on the inner side of the mastoid process of the temporal bone, and passes 
downwards, forwards, and inwards. The anterior belly arises from a depression 
on the inner side of the lower border of the jaw, close to tho symphysis, and 
passes downwards and backwards. The two bellies are inserted into a central 
tendon which perforates the Stylo-hyoid, and is held in commection with the sido 
of the body and the greater cornu of the hyoid bone by a fibrous loop, lined by a 
synovial membrane. A broad aponeurotic layer is given off from tho tendon of 
the Digastric on cach side, which is attached to the body and great cornu of the 
hyoid bone: this is termed the supra-hyoud aponeurosis. 1t forms a strong layer 
of fascia between the anterior portion of the two muscles, and a fim investment 
for the other muscles of the supra-hyoid region which lie decper. 

The Digastzic muscle divides the anterior superior triangle of the nech into 
two stuualler triangles; the upper, or submaxillary, being bounded, above, by the 
lower jaw and mastoid process ; below, by the two bellies of the Digastiic muscle : 
tho lower, or superior carotid triangle, being bounded, abovo, by tho posterior 
belly of the Digastric ; behind, by the Sterno-mastoid ; below, by the Omo-hyoid. 

Relations.—By its superficial surface, with the Platysma, Steno- and 
Trachelo-mastoid, part of the Stylo-hyoid muscle, and the parotid gland. By its 
deep surface, the anterior belly lics on the Mylo-hyoid ; the posterior belly on the 
Stylo-glossus, Stylo-pharyngeus, and Hyo-glossus muscles, the external carotid 
artery and its lingual and facial branches, the internal carotid artery, internal 
jugular vein, aud hypoglossal nerve. 

The Stylo-hyoid is a small, slender muscle, lying in front of, and above, the 
posterior belly of tho Digastric. 1t arises from the outer surface of the styloid 
process, near the base; and, passing downwards and forwards, is inserted into the 
body of the hyoid bone, just at its junction with the groater cornu, and imme- 
diately above the Omo-hyoid. This muscle is perforated, near its insertion, by the 
tendon of the Digastric. 

Relations.—The same as the posterior belly of the Digastric. 


The Digastric and Stylo-hyoid should be removed, in ordor to expose the next muscle. 


Tho Mylo-hyoid is a flat triangular muscle, situated immediately beneath the 
anterior belly of the Digastric, and forming, with its follow of the opposite side, a 
muscular floor for the cavity of the mouth. It arises from the whole length of 
the mylo-hyoid ridge, from the symphysis in front to the last molar tooth behind. 
The posterior fibres pass obliquely forwards, to be inserted into the body of the os 
hyvides. The middle and anterior fibres are inserted into a median fibrous raphé, 
where they join at an angle with the fibres of the opposite muscle. This mediar 
raphé is sometimes wanting ; the muscular fibres of the two sides are then directly 
continuous with one another, 

Relations.—By its cutaneous surface, with the Platysma, the anterior belly o: 
the Digastric, the supra-hyoid fascia, the submaxillary gland, submental vessels 
and mylo-hyoid vessels and nerve. By its deep or superior surface, with the 
Genio-hyoid, part of the Hyo-glossus, and Stylo-glossus muscles, the hypo-glossa 
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and gustatory nerves, the sublingual gland, and the buccal mucous membrane. 
Wharton’s duct curves round its posterior border in its passage to the mouth. 


Dissection.—The Mylo-hyoid should now be removed, in order to expose the muscles 
which lie beneath; this is effected by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 


The Genio-hyoid is a narrow, slender muscle, situated immediately beneath* 
the inner border of the preceding. It ariscs from the inferior genial tubercle 
on the inner side of the symphysis of the jaw, and passes downwards and back- 
wards, to be inserted into the anterior surface of the body of the os hyoides. This 
muscle lies in close contact with its fellow of the opposite side, and increases 
slightly in breadth as it descends. 

Relations.—It is covered by the Mylo-hyoid, and lies on the Genio-hyo-glossus. 

Nerves.—The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inforior dental; its posterior belly, by the facial; the Stylo-hyoid, by the 
facial; the Mylo-hyoid, by the mylo-hyoid branch of the inferior dental; the 
Genio-hyoid, by the hypoglossal. 

Actions.—This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of deglu- 
tition; or, when the hyoid bone is fixed by its depressors and those of the larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass is 
being driven from the mouth into the pharynx, the hyoid bone, and with it the 
tongue, is carried upwards and forwards by the anterior belly of the Digastric, the 
Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the mass is pass- 
ing through the pharynx, the direct elevation of the hyoid bone takes place by the 
combined action of all the muscles; and after the food has passed, the hyoid bone 
is carried upwards and backwards by the posterior belly of the Digastric and 
Stylo-hyoid muscles, which ussist in preventing the return of the morsel into the 
mouth. 


4. Linauat ReGion. 


Genio-hyo-glossus. Lingualis. 
Hyo-glossus. Stylo-glossus. 
Palato-glossus. 


Dissection.—Aftor completing - the dissection of the preceding muscles, saw through 
the lower jaw just external to tho symphysis. Then draw the tonguo forwards, and 
attech it, by a stitch, to the nose; and its muscles, which are thus put on the stretch, may 


be examined. 


The Genio-hyo-glossus has received its name from its triple attachment to the 
jaw, hyoid bone, and tongue; itis a thin, flat, triangular muscle, placed vertically 
on either side of the middle line, its apex corresponding with its point of attach- 
ment to the lower jaw, its base with its insertion into the tongue and hyoid bone. 
It arises by a short tendon from the superior genial tubercle on the inner side of 
the symphysis of the jaw, immediately above the Genio-hyoid; from this point, 
the muscle spreads out in a fan-like form, the inferior fibres passing downwards, 
to be inserted into the upper part of the body of the hyoid bone, a few being 
continued into the side of the pharynx; the middle fibres passing backwards, and 
the superior ones upwards and forwards, to be attached to the whole length of the 
under surface of the tongue, from the base to the apex. 

Relations.—By its internal surface, it is in contact with its fellow of the 
opposite side, from which it is separated, at the back part of the tongue, by the 
fibrous septum, which extends through the middle of the organ. By its external 
surface, with the Inferior lingualis, Hyo-glossus, and Stylo-glossus, the lingual 
artery and hypo-glossal nerve, the gustatory nerve, and sublingual gland. By its 


* This refers to the depth of the muscles from the skin in dissecting. In the erect 
position of the body each of these muscles lies above the preceding. 
AA2 
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upper border, with the mucous membrane of the floor of the mouth (frenum 
linguse). By its lower border, with the Genio-hyoid. 

The Hyo-glossus is a thin, flat, quadrilateral muscle, which arises from the side 
of the body, the lesser cornu, and whole length of the greater cornu of the hyoid 
bone, and passing almost vertically upwards, is inserted into the side of the tongue, 
between the Stylo-glossus and Lingualis. Those fibres of this muscle which arise 
from the body (Basio-glossus) are directed upwards and backwards, overlapping 
those from the greater cornu (Kerato-glossus) which are directed obliquely for- 
wards. Those from the lesser cornu (Chondro-glossus) extend forwards and out- 
wards along the side of the tongue, under cover of the portion arising from the 
body. 

The difference in the direction of the fibres of this muscle, and their separate 
origin from different parts of the hyoid bone, led Albinus and other anatomists to 


Fig. 263.—Muascles of the Tongue. Left Side. 
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describe it as three muscles, under the names or the Basio-glossus, the Kerato- 
glossus, and the Chondro-glossus. Undoubtedly the Chondro-glossus is distinct 
from the rest, and at the present day is described by some anatomists as a separate 
muscle. Sometimes it is separated from the rest of the muscle by a few fibres of 
the Genio-hyo-glossus passing to the side of the pharynx, at other times it is alto- 
gether absent. 

Relations.—By its external surface, with the Digastric, the Stylo-hyoid, Stylo- 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton’s 
duct, and the sub-maxillary gland. By its deep surface, with the Genio-hyo-glossus, 
Lingualis, and Middle constrictor, the lingual vessels, and the glosso-pharyngeal 
nerve. 

The greater part of the muscular substance of the tongue is formed by its in- 
trinsic muscle, the Lingualis, inferior, superficial, transverse, and vertical. The 
infervor lingualis (figs. 263, 264) is a longitudinal band of muscular fibres, situated 
on the under surface of the tongue, lying in the interval between the Hyo-glossus 
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and the Genio-hyo-glossus and extending from the base to the apex of the organ. 
Posteriorly, some of its fibres are lost in the base of the tongue, and others are 
occasionally attached to the hyoid bone. It blends with the fibres of the Stylo- 
glossus, in front of the Hyo-glossus, and is continued forwards as far as the apex 
of the tongue. It is in relation, by its under surface, with the ranine artery. The 
superficial lingualis (fig. 264) consists of fibres running more or less longitudinally 
along the dorsum of the tongue beneath the mucous membrane from base to apex, 
and blending with the deeper fibres. At the sides of the tongue these fibres are 


Fic. 264.—A Longitudinal Section of the Tongue near the middle line, to show the 
Superficial Lingualis and the Tnerimsic Vertical Fibres. 





crossed by those of the Palato- and Hyo-glossus. Between these two sets of fibres 
are found transverse fibres (fig. 265) which arise from the median septum, and 
blend with the fibres of the Palato-glossus and other muscles, as well as a large 
number of vertical fibres. The vertical fibres are arranged somewhat parallel with 
those of the Genio-hyo-glossus, with which many of those near the middle line are 
continuous; they extend from the upper to the lower surface of the tongue, decus- 
sating with the fibres of the other muscles, and especially with the transverse. The 


Fig. 265.—A Transverse Section of the Tongue, showing the various Intrinsic and 
Extrinsic Muscles in their relative positions. The Intrinsic Vertical Fibres and the 
Ranine Artery are removed on one side, and shown on the other. 
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interstices of the muscular fibres are filled with a large quantity of fat and glan- 
dular tissue. 

A very distinct fibrous septum exists between the two halves of the tongue, so 
that the anastomoses between the two lingual arteries are not very free, a fact often 
illustrated by injecting one half of the tongue with coloured size, while the other is 
left uninjected, or is injected of a different colour. 

The Stylo-glossus, the shortest and smallest of the three styloid muscles, arises 
from the anterior and outer side of the styloid process, near its apex, and from the 
stylo-maxillary ligament, to which its fibres, in most cases, are attached by a thin 
aponeurosis. Passing downwards and forwards, so as to become nearly horizontal 


350 MUSCLES AND FASCIA. 


in-its direction, it divides upon the side of the tongue into two portions: one 
longitudinal, which is inserted along the side of the tongue, blending with the 
fibres of the Lingualis in front of the Hyo-glossus; the other oblique, which over- 
laps the Hyo-glossus muscle, and decussates with its fibres. 

Relations.—By its external surface, from above downwards, with the parotid 
gland, the Internal pterygoid muscle, the sublingual gland, the gustatory nerve, 
and the mucous membrane of the mouth. By its enternal surface, with the tonsil, 
the Superior constrictor, and the Hyo-glossus muscle. 

The Palato-glossus or Constrictor isthmi faucium, although it is one of the mus- 
cles of the tongue, serving to draw its base upwards during the act of deglutition, 
is more nearly associated with the soft palate, both in its situation and function ; 
it will, consequently, be described with that group of muscles. 

Nerves.—The Palato-glossus is supplied by the palatine branches of Meckel’s 
ganglion ; the Lingualis, according to some authors, by the chorda tympani; the 
remaining muscles of this group, by the hypoglossal. 

Actions.—The movements of the tongue, although numerous and complicated, 
may be understood by carefully considering tle direction of the fibres of its 
muscles. The Gento-hyo-glossi, by means of their posterior and inferior fibres, 
draw upwards the hyoid bone, bringing it and the base of the tongue forwards, so 
as to protrude the apex from the mouth. Tho anterior fibres draw the tongue 
back into the mouth. The whole length of these two muscles acting along 
the middle line of the tonguc draw it downwards, so as to make it concave 
from side to side, forming a channel along which fluids may pass towards the 
pharynx, as in sucking. The Hyo-glosst muscles draw down the sides of the 
tongue, so as to render it convex from side to side. The Jinguales, superficial 
and inferior, by drawing downwards the centre and apex of the tongue, render it 
convex from before backwards. The P’alato-glosst draw the base of the tongue 
upwards, and the Stylo-glosst upwards and backwards. 


5. PHarynGEAL ReEGIon. 


Constrictor inferior. Constrictor superior. 
Constrictor medius. Stylo-pharyngous. 
Palato-pharyngeus. (See next section.) 


Dissection (fig. 266).—In order to examine the muscles of the pharynx, cut through 
the trachea and cwsophagus just above the sternum, and draw them upwards by dividing 
the loose areolar tissue connecting the pharynx with tho front of the vertebral coluinn. 
The parts being drawn well forwards, apply the edge of the saw immediately behind the 
atyloid processes, and saw the hase of the skull through from below upwards. The 
pharynx and mouth should thon be stuffed with tow, in order to distend its cavity und 
render the muscles tense and easier of dissection. 


The Inferior constrictor, the most superficial and thickest of the three con- 
strictors, arises from the side of the cricoid and thyroid cartilages. To the 
cricoid cartilage it is attached in the interval between the Crico-thyroid muscle, in 
front, and the articular facet for the thyroid cartilage behind. To the thyroid 
cartilage it is attached to the oblique line on the side of the great ala, the carti- 
laginous surface behind it, nearly as far as its posterior border, and to the in- 
ferior cornu. From these attachments, the fibres spread backwards and inwards 
to be inserted into the fibrous raphé in the posterior median line of the pharynx. 
The inferior fibres are horizontal, and continuous with the fibres of the cesophagus ; 
the rest ascend, increasing in obliquity, and overlap the Middle constrictor. The 
superior laryngeal nerve and artery pass near the upper border, and the inferior, 
or recurrent laryngeal, beneath the lower border of this muscle, previous to their 
entering the larynx. 

Relations.—It is covered by a dense cellular membrane which surrounds 
the entire pharynx. Behind, it is in relation with the vertebral column and 
the Longus colli muscle ; laterally, with the thyroid gland, the common carotid 
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artery, and the Sterno-thyroid muscle; by its internal surface, with the Middle 
constrictor, the Stylo-pharyngeus, Palato-pharyngeus, the fibrous coat and mucous 
membrane of the pharynx. , 
The Middle constrictor is a flattened, fan-shaped muscle, smaller than the pre- 
ceding. It arises from the whole length of the upper surface of the greater cornu 
of the hyoid bone, from the lesser 
Fia. 266.--Muscles of the Pharynx. cornu, and from the stylo-hyoid 
External View. ligament. The fibres diverge from 
their origin: the lower ones de- 
scending beneath the Inferior con- 
strictor, the middle fibres passing 
transversely, and the upper fibres 
ascending and overlapping the 8u- 
p2rior constrictor. The muscle is 
inserted into the posterior median 
fibrous raphé, blending in the 
middle line with that of the oppo- 
Bite side. 

Relations.—This muscle is sepa- 
rated from the Superior constrictor 
by the glosso-pharyngeal nerve and 
the Stylo-pharyngeus muscle; and 
from the Inferior constrictor, by 
the superior laryngeal nerve. Be- 
hind, it lies on the vertebral column, 
the Longus colli, and the Rectus 
Capitis anticus major. On cach 
side it is in relation with the caro- 
tid vessels, the pharyngeal plexus, 
and some lymphatic glands. Near 
its origin, it is covered by the Hyo- 
glossus, from which it is separated 
eH by the lingual vessels. It lies upon 

iS eee the Superior constrictor, the Stylo- 
pharyngeus, tho Palato-pharyngeus, the fibrous coat, and the mucous membrane 
of the pharynx. 

-The Superior constrictor is a quadrilateral muscle, thinnor and paler than the 
other constrictors, and situated at the upper part of tho pharynx. It arises from 
the lower third of the posterior margin of the internal pterygoid plate and its 
hamular process, from the contiguous portion of tho palate bone and the reflected 
tendon of the Tensor palati muscle, from the pterygo-maxillary ligament, from the 
alveolar process above the posterior extremity of the mylo-hyoid ridge, and by afew 
fibres from the side of the tongue in connection with the Genio-hyo-glossus. From 
these points, the fibres curve backwards, to be inserted into the medign raphé, 
being also prolonged by means of a fibrous aponeurosis to the pharyngeal spine on 
the basilar process of the occipital bone. The superior fibres arch bencath the Levator 
palati and the Eustachian tube, the interval between the upper border of the 
muscle and the basilar process being deficient in muscular fibres, and closed by 
fibrous membrane. This interval is known as the sinus of Morgayni. 

Relations.—By its outer surface, with tho vertebral column, the internal carotid 
artery, the internal jugular vein, the pneumogastric, glosso-pharyngeal, and spinal 
accessory nerves, the sympathetic, the hypo-glossal nerve, the Middle constrictor 
which overlaps it, and the Stylo-pharyngeus. It covers the Palato-pharyngeus and 
the tonsil, and is lined by the fibrous coat and by mucous membrane. 

The Stylo-pharyngeus is a long, slender muscle round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwards along the side of the pharynx between the Superior and Middle con- 
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strictors, and spreads out beneath the mucous membrane, where some of its fibres 
are lost in the Constrictor muscles, and others, joining with the Palato-pharyngeus, 
are inserted into the posterior border of the thyroid cartilage. The glosso-pharyn- 
geal nerve runs on the outer side of this muscle, and crosses over it in passing 
forward to the tongue. 

Relations.—Hzternally, with the Stylo-glossus muscle, the external carotid 
artery, the parotid gland, and the Middle constrictor. Internally, with the internal 
carotid, the internal jugular vein, the Superior constrictor, Palato-pharyngeus and 
mucous membrane. 

Nerves.---The Constrictors are supplied by branches from the pharyngeal 
plexus, the Stylo-pharyngeus by the glosso-pharyngeal nerve, and the Inferior 
constrictor by an additional branch from the external laryngeal nerve, and: by the 
recurrent laryngeal. . 

Actions.— When deglutition is about to be performed, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
from the mouth. The Stylo-pharyngei, which are much farther removed from 
one another at their origin than at their insertion, draw the sides of the pharynx 
upwards and outwards; its breadth in the antero-posterior direction being increased 
by the larynx and tongue being carried forwards in their ascent. As soon as the 
morsel is received in the pharynx, the Elevator muscles relax, the bag descends, 
and the Constrictors contract upon the morsel, and convey it gradually downwards 
into the cesophagus. Besides its action in deglutition, the pharynx also exerts an 
important influence in the modulation of the voice, especially in the production of 
the higher tones. 


6. PALATAL REGION, 


Levator palati. Azygos uvule. 
Tensor palati. Palato-glossus. 
Palato-pharyngeus. 


Dissection (fig. 267).—Lay open the pharynx from behind, by a vortical incision 
extending from its upper to its lower part, and partially divide the occipital attachment 
by a transverse incision on each side of the vertical one; tho posterior surface of the soft 
a is then exposed, Having fixed the uvula so as to make it tense, the mucous mem- 

rano and glands should be carefully removed from the posterior surface of the soft palate, 
and the muscles of this part are at once exposed. 


The Levator palati is a long, thick, rounded muscle, placed on the outer side 
of the posterior nares. It arises from the under surface of the apex of the petrous 
portion of the temporal bone, and from the adjoining cartilaginous portion of the 
Kustachian tube; after passing into the pharynx, above the upper concave margin 
of the Superior constrictor, it descends obliquely downwards and inwards, its 
fibres spreading out on the posterior surface of the soft palate as far as the middle 
line, where they blend with those of the opposite side. 

Relations.—Haternally, with the Tensor palati and Superior constrictor. 
Internalfy, with the mucous membrane of the pharynx. Posteriorly, with the 
mucous lining of the soft palate. This muscle must be removed and the pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circumflexus or Tensor palati is a broad, thin, riband-like muscle, placed 
on the outer side of the preceding, and consisting of a vertical and a horizontal 
portion. The vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate; from the spine of the 
gphenoid ; the vaginal process of the temporal bone and the anterior aspect of 
the cartilaginous portion of the Eustachian tube: descending vertically between 
the internal pterygoid plate and the inner surface of the Internal pterygoid muscle, 
it terminates in a tendon, which winds round the hamular process, being retained 
in this situation by some of the fibres of origin of the Internal pterygoid muscle, 
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and lubricated by a bursa. The tendon or horizontal portion then passes horizon- 
tally inwards, and expands into a broad aponeurosis on the anterior surface of the 
soft palate, which unites in the median line with the aponeurosis of the opposite 
muscle, the fibres being attached in front to the transverse ridge on the hori- 
zontal portion of the palate bone. | 

Relations.—Hziternally, with the Internal pterygoid. Jnternally, with the 
Levator palati, from which it is separated by the Superior constrictor, and with 
the internal pterygoid plate. In the soft palate, its aponeurotic expansion is an- 
terior to that of the Levator palati, being covered by mucous membrane. 

The Azygos uvule is not a single muscle, as would be inferred from its name, 
but a pair of narrow cylindrical fleshy fasciculi, placed side by side in the median 


Fic. 267.—Muscles of the Soft Palate. The Pharynx being laid open from behind. 
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line of the soft palate. Each muscle arises from the posterior nasal spine of the 
palate bone, and from the contiguous tendinous aponeurosis of the soft palate, and 
descends to be inserted into the uvula. 

Relations.—Anteriorly, with the tendinous expansion of the Levatores palati ; 
behind, with the mucous membrane. 


The two next muscles are exposed by removing the mucous membrane from the pillars 
of the soft palate throughout nearly their whole extent. 


The Palato-glossus (Constrictor isthmi faucium) is a small fleshy fasciculus 
narrower in the middle than at either extremity, forming, with the mucous mem- 
brane covering its surface, the anterior pillar of the soft palate. It arises from the 
anterior surface of the soft palate on each side of the uvula, and passing down- 
wards, forwards, and outwards in front of the tonsil, is inserted into the side and 
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dorsum of the tongue, where it blends with the fibres of the Stylo-glossus muscle. 
In the soft palate, the fibres of this muscle are continuous with those of the 
muscle of the opposite side. 

The Palato-pharyngeus is a long, fleshy fasciculus, narrower in the middle than 
at either extremity, forming, with the mucous membrane covering its surface, the 
posterior pillar of the soft palate. It is separated from the preceding by an 
angular interval, in which the tonsil is lodged. It arises from the soft palate by 
an expanded fasciculus, which is divided into two parts by the Levator palati 
and Azygos uvule. The anterior fasciculus, the thicker, lies in the soft palate 
between the Levator and Tensor, and joins in the middle line the corresponding 
part of the opposite muscle; the posterior fasciculus lies in contact with the 
mucous membrane, and also joins with the corresponding muscle in the middle 
line. Passing outwards and downwards behind the tonsil, the Palato-pharyngeus 
joins the Stylo-pharyngeus, and is inserted with that muscle into the posterior 
border of the thyroid cartilage, some of its fibres being lost on the side of the 
pharynx, and others passing across the middle line posteriorly, to decussate with 
the muscle of the opposite side. Connected with the Palato-pharyngeus, there is 
sometimes found a slip arising above from the Eustachian tube, and called the 
Salpingo-pharyngeus. 

Relations.—In the soft palate, its posterior surface is covered by mucous mem- 
brane, from which it is separated by a layer of palatine glands. By its superior 
border, it is in relation: with the Levator palati. Where it forms the posterior 
pillar of the fauces, it is covered by mucous membrane, excepting on its outer 
surface. In the pharynz it lies between the mucous membrane and the Con- 
strictor muscles. 

In a dissection of the soft palate from its posterior or nasal surface to its anterior 
or-oral surface, the muscles would be exposed in the following order: viz. the 
posterior fasciculus of the Palato-pharyngeus, covered over by the mucous mem- 
brane reflected from the floor of the nasal fosse ; the Azygos uvule ; tho Levator 
palati; the anterior fasciculus of the Palato-pharyngeus ; the aponeurosis of the 
Tensor palati, and the Palato-glossus covered over by a reflection from the oral 
mucous membrane. 

Nerves.—The Tensor palati is supplied by a branch from the Otic ganglion ; 
the Levator palati, Azygos uvule, and other muscles, by the descending palatine 
branclies from Meckel’s ganglion. These nerves are derived primarily from the facial. 

Actions.— During the first stage of deglutition, the morsel of food is driven back 
into the fauces by the pressure of the tongue against the hard palato; the base of 
the tongue being, at the same time, retracted, and the larynx, raised with the 
pharynx, and carried forwards under it. During the second stage, the cpiglottis is 
pressed over the superior aperture of the larynx, and the morsel glides past it; 
then the Palato-glossi muscles, the constrictors of the fauces, contract behind the 
food; the soft palate is slightly raised by the Levator palati, and made tense by 
the Tensor palati; and the Palato-pharyngei contract, and come nearly together, 
the uvuls filling up the slight interval betwoen them. By these means the food is 
prevented passing into the upper part of the pharynx or the posterior nares; 
at the same time, the latter muscles form an inclined plane, directed obliquely 
downwards and backwards, along the under surface of which the morsel descends 
into the lower part of the pharynx. 


Surgical Anatomy.—The muscles of the soft palate should be carefully dissected, the 
relations they bear to the surrounding parts especially examined, and their action atten- 
tively studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staphyloraphy. Sir W. Fergusson was the first to show that in 
the congenital deficiency called cleft palate, the edges of the fissure are forcibly separated 
by the action of the Levatores palati and Palato-pharyngei muscles, producing very 
considerable impediment to the healing process after the performance of the operation for 
uniting their margins by adhesion ; he, consequently, recommended tle division of these 
muscles as one of the most important steps in the operation. This he effected by an 
incision made with a curved knife introduced behind the soft palate. The incision is to 
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be half-way between the hamular process and Eustachian tube, and perpendicular to a 
line drawn between them. This meision perfectly accomplishes the division of the 
Levator palati. The Palato-pharyngeus may be divided by cutting across the posterior 
pillar of the soft palate, just below the tonsil, with a pair of blunt-pointed curved scissors ; 
and the anterior pillar may be divided also. ‘To divide the Levator palati, the plan 
recommended by My. Pollock is to be greatly preferred. The soft palate eit put upon 
the stretch, a double-edged knife is passed through it just on the inner side of the hamular 
process, and above the line of tho Levator palati. Tho handle being now alternatel 
raised and depressed, a sweeping cut is made along the posterior surface of the sok 
palate, and the knife withdrawn, leaving only a small opening in the mucous membrane 
on the anterior surface. If this operation is performed on the dead body, and the parts 
afterwards dissected, the Levator palati will be found completely divided, 


7. ANTERIOR VERTEBRAL Rearon, 


Rectus capitis anticus major. Rectus lateralis. 
Rectus capitis anticus minor. Longus colli. 


The Rectus capitis anticus major (fig. 268), broad and thick above, narrow 
below, appears like a continuation upwards of the Scalenus anticus. It arises by 
four tendinous slips from the anterior tubercles of the transverse processes of the 


Fig. 268.—The Pre-vortebral Muscles. 
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third, fourth, fifth, and sixth cervical vertebree, and ascends, converging towards 
its fellow of the opposite side, to be inserted into the basilar process of the occi- 
pital bone. 

Relations.—By its anterior surface, with the pharynx, the sympathetic nerve, 
and the sheath enclosing the carotid artery, intérnal jugular vein, and pneumo- 
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gastric nerve. By its posterior surface, with the Longus colli, the Rectus anticus 
minor, and the upper cervical vertebre. 

The Rectus capitis anticus minor is a short flat muscle, situated immediately 
behind the upper part of the preceding. It arises from the anterior surface of the 
lateral mass of the atlas, and from the root of its transverse process, and passing 
obliquely upwards and inwards, is inserted into the basilar process immediately 
behind the preceding muscle. 

Relations.—By its anterior surface, with the Rectus capitis anticus major. By 
its posterior surface, with the front of the occipito-atloid articulation. Hzternally, 
with the superior cervical ganglion of the sympathetic. 

The Rectus lateralis is a short flat muscle, which arises from the upper sur- 
face of the transverse process of the atlas, and is inserted into the under surface of 
the jugular process of the occipital bone. 

Relations.— By its anterior surface, with the internal jugular vein. By its 
posterior surface, with the vertebral artery. On its outer side lies the occipital 
artery, on its inner side the suboccipital nerve. 

The Longus Colli is a long flat muscle, situated on the anterior surface of the 
spine, between the atlas and the third dorsal vertebra. It is broad in the middle, 
narrow and pointed at each extremity, and consists of three portions, a superior 
oblique, an inferior oblique, and a vertical portion. The superior oblique portion 
arises from the anterior tubercles of the transverse processes of the third, fourth, 
and fifth cervical vertebre ; and, ascending obliquely inwards, is inserted by a 
narrow tendon into the tubercle on the anterior arch of the atlas. The inferior 
oblique portion, the smallest part of the muscle, arises from the front of the bodies 
of the first two or three dorsal vertebre ; and ascending obliquely outwards, is in- 
serted into the anterior tubercles of the transverse processes of the fifth and sixth 
cervical vertebra. The vertical portion lies directly on the front of the spine, and 
is extended between the front of the bodies of the lower three cervical and the upper 
three dorsal vertebre below, and the front of the bodies of the second, third, and 
fourth cervical vertebre above. 

Relations.—By its anterior surface, with the pharynx, the esophagus, sympa- 
thetic nerve, the sheath of the great vessels of the neck, the inferior thyroid artery, 
and recurrent laryngeal nerve. By its posterior surface, with the cervical and 
dorsal portions of the spine. Its znner border is separated from the opposite muscle 
by a considerable interval below ; but they approach each other above. 


8. LATERAL VERTEBRAL REGION. 


Scalenus anticus. Scalenus medius. 
Scalenus posticus. 


The Scalenus anticus is a conical-shaped muscle, situated deeply at the side of 
the neck, behind the Sterno-mastoid. It arises by a narrow, flat tendon from the 
tubercle on the inner border and upper surface of the first rib; and, ascending 
almost vertically, is inserted into the anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebre. The lower part of this 
muscle separates the subclavian artery and vein: the latter being in front, and the 
former, with the brachial plexus, behind. 

Relations.—In front, with the clavicle, the Subclavius, Sterno-mastoid, and 
Omo-hyoid muscles, the transversalis colli, and ascending cervical arteries, the 
subclavian vein and the phrenic nerve. By its posterior surface, with the pleura, 
the subclavian artery, and brachial plexus of nerves. It is separated from the 
Longus colli, on the inner side, by the vertebral artery. 

The Scalenus medius, the largest and longest of the three Scaleni, arises, by a 
_ broad origin, from the upper surface of the first rib, behind the groove for the sub- 
clavian artery, as far back as the tubercle; and, ascending along the side of the 
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vertebral column is inserted, by separate tendinous slips, into the posterior tubercles 
of the transverse processes of the lower six cervical vertebra. It is separated 
from the Scalenus anticus by the subclavian artery below, and the cervical nerves 
above. The posterior thoracic, or nerve of Bell, is formed in the substance of the 
Scalenus medius and emerges from it. 

Relations.—By its antertor surface, with the Sterno-mastoid ; it is crossed by 
the clavicle, the Omo-hyoid muscle, subclavian artery, and the cervical nerves. To 
its outer side is the Levator anguli scapula, and the Scalenus posticus muscle. 

The Scalenus posticus, the smallest of the three Scaloni, arises by a thin tendon 
from the outer surface of the second rib, behind the attachment of the Serratus 
magnus, and, enlarging as it ascends, is inserted by two or three separate tendons, 
into the posterior tubercles of the transverse processes of the lower two or three 
cervical vertebre. This is the most deeply placed of the three Scaleni, and is 
occasionally blended with the Scalenus medius. 

Nerves.—The Rectus capitis anticus major and minor and the Rectus lateralis 
are supplied by the suboccipital and deep internal branches of the cervical plexus ; 
the Longus colli and Scaleni, by anterior branches of the lower cervical nerves 
before they form the brachial plexus. 

Actions.—The Rectus anticus major and minor are the direct antagonists of the 
muscles at the back of the neck, serving to restore the head to its natural position 
after it has been drawn backwards. These muscles also serve to flex the head, and, 
from their obliquity, rotate it, so as to turn the face to one or the other side. The 
Longus colli flexes and slightly rotates the cervical portion of the spine. The 
Scaleni muscles, taking their fixed point from below, bend the spinal column to 
one or the other side. If the muscles of both sides act, lateral movement is pre- 
vented, but the spine is slightly flexed. When they take their fixed point from 
above, they elevate the first and second ribs, and are, therefore, inspiratory muscles. 
The Rectus lateralis, acting on one side, bends the head laterally. 


MUSCLES AND FASCIA’ OF THE TRUNK. 


The muscles of the Trunk may be arranged in four groups: the muscles of the 
Jack, of the Abdomen, of the Thorax, and of the Perineum.* 


MuscLES OF THE BACK. 


The muscles of the Back are very numerous, and may be subdivided into five 
layers. 


First LAyvEn. 
Trapezius. 
Latissimus dorsi. 


SECOND LAYER. 


Levator anguli scapule. 
Rhomboideus minor. 
Rhomboideus major. 


Tamrp LAYER. 


Serratus posticus superior. 
Serratus posticus inferior. 
Splenius capitis. 

Splenius colli. 


Fourta Layer. 
Sacral and Lumbar Regions. 
Erector sping. 


Dorsal Regton. 


Sacro-lumbalis. 
Musculus accessorius ad sacro-lum- 
balem. 
Longissimus dorsi. . 
Spinalis dorsi. 
Cervical Region. 
Cervicalis ascendens. 
Transversalis colli. 
Trachelo-mastoid. 
Complexus. 


* The muscles of the perinsum are described with the Surgical Anatomy of this region 


at the end of the volume. 
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Biventer cervicis. Supraspinales. 
Spinalis colli. Interspinales. 
Extensor coceygis. 

Firta Layer. Intertransversales. 
Semispinalis dorsi. Rectus capitis posticus major. 
Semispinalis colli. Rectus capitis posticus minor. 
Multifidus spine. Obliquus capitis superior. 
Rotatores spine. Obliquus capitis inferior. 


Finst LAYER. 
Trapezius. Latissimus Dorsi. 


Dissection (fig. 269).—Place the body in the prone position, with the arms extended 
over the sides of the table, and the chest and abdomen supported by several blocks, so as 
to render the muscles tense. ‘Then make an incision along the middle line of the back, 
from the occipital protuberance to the covcyx. Make a transverse incision from the upper 
end of this to the mastoid process; and a third incision from its lower end, along the 
crest of the ilium to about its middle. This large intervening space should, for conveni- 
_ence of dissection, be subdivided by a fourth incision, extending obliquely from the spinous 
process of the last dorsal vertebra, upwards and outwards, to the acromion process. This 
incision corresponds with the lower bordor of the Trapezius muscle. ‘The flaps of 
integument are then to be removed in the dircction shown in the figure. 

The superficial fascia is exposed upon removing the skin from the back. It forms a 
layer of considerable thicknoss and strength, in which a quantity of granular pinkish fat 
is contained, It is continuous with the superficial fascia in other parts of the body. ‘The 
deep fascia is a dense fibrous layer, attached to the occipital bone, the spines of the 
vertebra, the crest of the ilum, and the spine of the scapula. Tt covers over the super- 
ficial muscles, forming sheaths for them, and is continuous, in the neck at the anterior 
border of the Trapezius, with the deep cervical fascia; in the thorax, with the deep fascia 
of the axilla and chest, and in the ubdomen with that covering the abdominal muscles. 


The Trapezius (fig. 270) is a broad, flat, triangular muscle, placed immediately 
beneath the skin and fascia, and covering 


the upper and back part of the neck and =F. eg T sen i the Muscles of 
C D&ACcK. 


shoulders. It arises from the innor third 
of the superior curved line of the occi- 
pital bone ; from the igamentum nuche, 
the spinous process of the sevonth cervi- 
cal, and those of all the dorsal vertebre ; 
and from the corresponding portion of the 
supraspinous ligament. From this origin, 
the superior fibres proceed downwards 
and outwards, tlie inferior ones upwards 
and outwards ; and the middle fibres, hori- 
zontally ; and are inserted, the superior 
ones into the outer third of the posterior 
border of the clavicle; the middle fibres 
into the inner margin of the acromion 
process, and into the superior lip of the 
crest of the spine of the scapula; the in- 
ferior fibres converge near the scapula, 
and are attached to a triangular aponeu- 
rosis, which glides over a smooth surface 
at the inner extremity of the spine, and is 
inserted into a tubercle at the outer part 
of the surface. The Trapezius is fleshy 
in the greater part of its extent, but 
tendinous at its origin and insertion. At 
its occipital origin, it is connected to the 
bone by a thin fibrous lamina, firmly 
adherent to the skin, and wanting the 
lustrous, shining appearance of aponeurosis. At its origin from the spines of the 
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vertebrm, it is connected to the bones by means of a broad semi-elliptical aponeu- 
rosis, which occupies the space between the sixth cervical and the third dorsal 
vertebrm, and forms, with the aponeurosis of the opposite muscle, a tendinous 
ellipse. The rest of the muscle arises by numerous short tendinous fibres. If the 
Trapezius is dissected on both sides, the two muscles resemble a trapezium, or 
diamond-shaped quadrangle ; two angles corresponding to the shoulders; a third 
to the occipital protuberance; and the fourth to the spinous process of the last 
dorsal vertebra. 

The clavicular insertion of this muscle varies as to the extent of its attach)- 
ment; it sometimes advances as far as the middle of the clavicle, and may even 
become blended with the posterior edge of the Sterno-mastoid, or overlap it. 
This should be borne in mind in the operation for tying the third part of the sub- 
clavian artery. 

Relations.—By its superficial surface, with the integument. Py its deep sur- 
face, in the neck, with the Complexus, Splenius, Levator anguli scapule, and 
Rhomboideus minor; in the back, with the Rhomboideus major, Supraspinatus, 
Infraspimatus, the lumbar fascia (which separates it from the Erector spinm), and 
the Latissimus dorsi. The spinal accessory nerve and the superficial cervical 
artery pass beneath the anterior border of this muscle, near the clavicle. The 
anterior margin of its cervical portion forms the posterior boundary of the poste- 
rior triangle of the neck, the other boundarics being the Sterno-mastoid in front, 
and the clavicle below. 

The Ligamentum nuche (fig. 270) is a thin band of condensed cellulo-fibrous 
membrane, placed in the line of union between the two Trapevzii in the neck. It 
extends from the external occipital protuberance to the spinous process of the 
seventh cervical vertebra, where it is continuous with the supraspinous ligamont. 
From its anterior surface a fibrous slip is given off to the spinous process of each 
of the cervical vertobrw, excepting tho atlas, so as to form a septum between the 
muscles on each side of the neck. In man, it is merely the rudiment of an im- 
portant elastic ligament, which, in some of the lower animals, serves to sustain 
the weight of the head. 

The Latissimus dorsi is a broad flat muscle, which covers the lumbar and 
the lower half of the dorsal regions, and is gradually contracted into a narrow 
fasciculus at its insertion into the humerus. It arises by an aponeurosis from the 
spmous processes of the six inferior dorsal, from those of the lumbar and sacral 
vertebre, and from the supraspinous ligament. Over the sacrum, the aponeurosia 
of this muscle blends with the tendon of the Erector sping. It also arises from 
the external lip of the crest of the ilium, behind the origin of the External oblique, 
and by fleshy digitations from the three or four lower ribs, which are interposed 
between similar processes of the External oblique muscle (fig. 273, p. 371). From 
this extensive origin tho fibres pass in different directions, the upper ones horizon- 
tally, the middle obliqucly upwards, and the lower vertically upwards, so as to 
converge and form a thick fasciculus, which crosses the inferior angle of the scapula, 
and occasionally receives a few fibres from it. The muscle then curves aroynd the 
lower border of the Teres major, and is twisted upon itself, so that the superior 
fibres become at first posterior and thon inferior, and the vertical fibres at first 
anterior and then superior. It then terminates in a short quadrilateral tendon, 
about three inches in length, which, passing in front of the tendon of the Teres 
major, is inserted into the inner lip and into the bottom of the bicipital groove of 
the humerus; its insertion extending higher on the humorus than that of the 
tendon of the Pectoralis major. The lower border of the tendon of this muscle is 
united with that of the Teres major, the surfaces of the two being separated by a 
bursa; another bursa is sometimes interposed between the muscle and the inferior 
angle of the scapula. 

A muscular slip, varying from 3 to 4 inches in length, and from } to 3 of an inch in 


breadth, occasionally arises from the upper edge of the Latiesimus dorsi about the 
middle of the posterior fold of the axilla, and crosses the axilla in front of the axillary 
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Fig. 270.— Muscles of the Back. On the Left Side is exposed the First Layer; 
on the Right Side, the Second Layer and part of the Third. 
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vessels and nerves, to join the under surface of the tendon of the Pectoralis major, the 
Coraco-brachialis, or the fascia over the Biceps. The position of this abnormal ip is a 

int of interest in its relation to the axillary artery, as it crosses the vessel just above 
the spot usually selected for the application of a ligature, and may mislead the surgeon 
during the operation. It may be easily recognised by the transverse direction of its 
fibres. Dr. Struther found it, in 8 out of 105 subjects, occurring seven times on both 


sides. 


Relations.—Its swperficial surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius, and at its insertion, where its tendon is 
crossed by the axillary vessels and the brachial plexus of nerves. By its deep 
surface, it is in relation with the Erector spine, the Serratus posticus inferior, the 
lower external intercostal muscles and ribs, inferior angle of the scapula, Rhom- 
‘boideus major, Infraspinatus, and Teres major. Its outer margin is separated 
below, from the External oblique, by a small triangular interval; and another tri- 
angular interval exists between its upper border and the margin of the Trapezius, 
in which the Rhomboideus major muscle is exposed. 

Nerves.—The Trapezius is supplied by the spinal accessory, and by branches 
from the anterior divisions of the third and fourth cervical nerves; the Latissimus 
dorsi by the long subscapular nerve. 


SECOND LAYER. 


Levator anguli scapule. Rhomboideus minor. 
Rhomboideus major. 


Dissection. The Trapezius must be removed, in order to expose the next layer; to 
effect this, detach the muscle from its attachment to the clavicle and spine of the scapula, 
and turn it back towards the spine. 


The Levator anguli scapule is situated at the back part and side of the neck. 
It arises by three, four, or five tendinous slips from the posterior tubercles of the 
transverve processes of the three, four, or five upper cervical vertebrm ; these, 
becoming fleshy, are united so as to form a flat muscle, which, passing downwards 
and backwards, is inserted into the posterior border of the scapula, between the 
superior angle and the triangular smooth surface at the root of the spine. 

Relations.— Ly its superficial (anterior) surface, with the integument, Trapezius, 
and Sterno-mastoid. By its deep (posterior) surface, with the Splenius colli, 
Transversalis colli, Cervicalis ascendens, and Serratus posticus superior, and with 
the transversalis colli and posterior scapular arteries. 

The Rhomboideus minor arises from the ligamentum nuche» and spinous pro- 
cesses of the seventh cervical and first dorsal vertebre. Passing downwards and 
outwards, it is inserted into the margin of the triangular smooth surface at the root 
of the spine of the scapula. This small muscle is usually separated from the 
Rhomboideus major by a slight cellular interval. 

The Rhomboideus major is situated immediately below the preceding, the 
adjacent margins of the two being occasionally united. It arises by tendinous fibres 
from the spinous processes of the four or five upper dorsal vertebrm and the supra- 
spinous ligament, and is inserted into a narrow tendinous arch, attached above 
to the triangular surface near the spine; below, to the inferior angle, the arch 
being connected to the border of the scapula by a thin membrane. When the 
arch extends, as it occasionally does, but a short distance, the muscular fibres are 
inserted into the scapula itself. 

Relations.—By their superficial (posterior) surface, with the integument and 
Trapezius; the Rhomboideus major, with the Latissimus dorsi. By their deep 
(anterior) surface, with the Serratus posticus superior, posterior scapular artery, 
prolongations from the Erector spins, the intercostal muscles, and ribs. 

Nerves.—The Rhomboid muscles are supplied by branches from the fifth cervical 
nerve; the Levator anguli scapule by the anterior division of the third and fourth 
cervical nerves. a 
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Actions.—The movements effected by the preceding muscles are numerous, as 
may be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate the point of the shoulder, as in supporting 
weights; when the middle and lower fibres are brought into action, partial rotation 
of the scapula upon the side of the chest is produced. If the shoulders are fixed, 
both Trapezii acting together will draw the head directly backwards, or if only 
one acts, the head is drawn to the corresponding side. 

The Latissimus dorsi, when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. It is the muscle which is 
principally employed in giving a downward blow, as in felling a tree or in sabre- 
practice. If the arm is fixed, the muscle may act in various ways upon the trunk ; 
thus, it may raise the lower ribs and assist in forcible inspiration, or if both arms 
are fixed, the two muscles may assist the abdominal and great Pectoral muscles in 
suspending and drawing the whole trunk forwards, as in climbing or walking on 
crutches. 

The Levaior anguli scapul@ raises the superior angle of the scapula, assisting 
the Trapezius in bearing weights or in shrugging the shoulders, whilst the Rhom- 
boid muscles carry the inferior angle backwards and upwards, thus producing a 
slight rotation of the scapula upon the side of the chest, the Rhomboideus 
major acting especially on the lower angle of the scapula, through the tendinous 
arch by which it is inserted. If the shoulder be fixed, the Levator anguli scapulx 
inclines the neck to the corresponding side and rotates it backwards. The Rhom- 
boid muscles acting together with the middle and inferior fibres of the Trapezius 
will draw the scapula directly backwards towards the spine. 


Tuirp LAYER. 


Serratus posticus superior. Serratus posticus inferior. 
Splenius capitis. 


a Splenius colli. 


Dissection.—To bring into view the third layer of muscles, remove the whole of the 
second, together with the Latissimus dorsi; by cutting through the Levator anguli 
scapule and Rhomboid muscles near their insertion, and reflecting them upwards, to 
expose tho Serratus posticus inferior, dividing the Latissimus dorsi in the middle by a 
phieaies es carried from its upper to its lower part, and reflecting the two halves of 
the muscle. 


The Serratus posticus superior is a thin, flat, quadrilateral muscle, situated at 
the upper and back part of the thorax. It arises by a thin and broad aponeurosis 
from the ligamentum nucha, and from the spinous processes of the last cervical 
and two or three uppér dorsal vertebre. Inclining downwards and outwards, it 
becomes muscular, and is inserted, by four fleshy Yipitations, into the upper borders 
of the second, third, fourth, and fifth ribs, a little beyond their angles. 

Relations.—By its superficial surface with the Trapezius, Rhomboidei, and 
Levator anguli scapule. By its deep surface, with the Splenius, prolongations 
from thé Erector spinie, Intercostal muscles and ribs. 

The Serratus posticus inferior is situated at the junction of the dorsal and 
lumbar regions: it is of an irregularly quadrilateral form, broader than the pre- 
ceding, and separated from it by a considerable interval. It arises by a thin apo- 
neurosis from the spinous processes of the last two dorsal and two or three upper 
lumbar vertebre, and from the interspinous ligaments. Passing obliquely upwards 
and outwards, it. becomes fleshy, and divides into four flat digitations, which are 
inserted into the lower borders of the four lower ribs, a little beyond their angles. 

Relations..—By its superficial surface, with the Latissimus dorsi, with the. 
aponeurosis of which its own aponeurotic origin is inseparably blended. By its 
deep surface, with the lumbar fascia, the Erector sping, ribs and Intercostal 
muscles, Its upper margin is continuous with the vertebral aponeurosis. 

The Vertebral fascia or Aponeurosis is a thin, fibrous lamina, extending along 
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the whole length of the back part of the thoracic region, serving to bind down the 
long extensor muscles of the back which support the spine and head, and separate 
them from those muscles which connect the spine to the upper extremity. It con- 
sists of longitudinal and transverse fibres blended together, forming a thin lamella, 
which is attached in the median line to the spinous processes of the dorsal vertebrs ; 
externally, to the angles of the ribs ; and below, to the upper border of the Inferior 
serratus and tendon of origin of the Latissimus dorsi; above, it passes beneath the 
Serratus posticus superior and the Splenius, and blends with the deep fascia of the 
neck. 


Now detach the Serratus posticus superior from its origin, and turn it outwards, when 
the Splenius muscle will be brought into view. 


The Splenius is situated at the back of the neck and upper part of the dorsal 
region. At its origin, it is a single muscle, narrow, and pointed in form; but it 
soon becomes broader, and divides into two portions, which have separate inser- 
tions. It arises, by tendinous fibres, from the lower half of the ligamentum nuche, 
from the spinous processes of the last cervical and of the six upper dorsal vertebre, 
and from the supraspinous ligament. From this origin, the fleshy fibres proceed 
obliquely upwards and outwards, forming a.broad flat muscle, which divides as it 
ascends into two portions, the Splenius capitis and Splenius colli. 

The Splenius Capitis is inserted into the mastoid process of the temporal bone, 
and into the rough surface on the occipital bone just beneath the superior curved 
line. 

The Splenius Colli is inserted, by tendinous fasciculi, into the posterior tubercles 
of the transverse processes of the three or four upper cervical vertebra. 

The Splenius is separated from its fellow of the opposite side by a triangular 
interval, in which is seen the Complexus. 

Relations.—By its superficial surface, with the Trapezius, from which it is 
separated below by the Khomboidei and the Serratus posticus superior. It is 
covered at its insertion by the Sterno-mastoid. By its deep surface, with the 
Spinalis dorsi, Longissimus dorsi, Semispinalis colli, Complexus, Trachelo-mastoid, 
and Transversalis colli. 

Nerves.—The Splenius and Superior serratus arc supplied from the external 
branches of the posterior divisions of the cervical nerves; the Inferior serratus 
from the external branches of the posterior divisions of the lower dorsal nerves. 

Actions.—The Serrati are respiratory muscles. The Serratus posticus superior 
elevates the ribs; it is, therefore, an inspiratory muscle; while the Serratus 
inftrior draws the lower ribs downwards and backwards, and thus elongates the 
thorax. It also fixes the lower ribs, thus aiding the downward action of the 
diaphragm and resisting the tendency which it has to draw ¢he lower ribs upwards 
ad forwards. It must therefore be regarded as a muscle of inspiration, though 
by some anatomists it has been considered an expiratory muscle. This muscle is 
also probably a tensor of the vertebral aponeurosis. The Splenii muscles of the 
two sides, acting together, draw the head directly backwards, assisting the Tra- 
pezius and Complexus; acting separately, they draw the head to one or the other 
side, and slightly rotate it, turning the face to the same side. They also assist in 
supporting the head in the erect position. 


Fourts LAYER. 


Sacral and Lumbar Regions. Cervical Region. 
rector spine. Cervicalis ascendens. 
Dorsal Legion. Transversalis colli. 
Sacro-lumbalis. Trachelo-mastoid. 
Musculus accessorius ad sacro-lumbalein. Complexus. 
Longissimus dorsi. Biventer cervicis. 
Spinalis dorsi. Spinalis colli. 
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Dissection.—To expose the muscles of the fourth layer, remove entirely the Serrati and 
the vertebral and lumbar fasciz. Then detach the Splenius by separating its attachment to 
the spinous processes and reflecting it outwards. 


The Erector spine (fig. 271), and its prolongations in the dorsal and cervical 
regions, fill up the vertebral groove on each side of the spine. It 1s covered in 
the lumbar region by the lumbar fascia; in the dorsal region by the Serrati 
muscles and the vertebral fascia ; and in the cervical region by a layer of cervical 
fascia continued beneath the Trapezius. This large muscular and tendinous mass 
varies in size and structure at different parts of the spine. In the sacral region, 
the Erector sping is narrow and pointed, and its origin chiefly tendinous in 
structure. In the lumbar region, the muscle becomes enlarged, and forms a large 
fleshy mass. In the dorsal region, it subdivides into two parts, which gradually 
diminish in size as they ascend to be inserted into the vertebre and ribs, and 
are gradually lost in the cervical region, where a number of special muscles are 
superadded ; these are continued upwards to the head, and support it upon the 
spine. 

The Erector spine arises from the sacro-iliac groove, and from the anterior 
surface of a very broad and thick tendon, which is attached, internally, to the 
spines of the sacrum, to the spinous processes of the lumbar and two or three 
lower dorsal vertebre, and the supraspinous ligament; externally, to the back 
part of the inner lip of the crest of the ilium, and to the series of eminences on 
the posterior part of the sacrum, which represent the transverse processes, where 
it blends with the great sacro-sciatic ligament. The muscular fibres form a single 
large fleshy mass, bounded in front by the transverse processes of the lumbar 
vertebrm, and by the middle lamella of the aponeurosis of origin of the Trans- 
versalis muscle. Opposite the last rib, it divides into two parts, the Sacro- 
lumbalis, and the Longissimus dorsi. 

The Sacro-lumbalis (Ilio-costalis), the external and smaller portion of the 
Erector spins, is inserted, by six or seven flattened tendons, into the angles of the 
six or seven lower ribs. If this muscle is reflected outwards, it will be seen to be 
reinforced by a series of muscular slips, which arise from the angles of the ribs ; 
by means of these the Sacro-lumbalis is continued upwards to the upper ribs, and 
the cervical portion of the spine. The accessory portions form two additional 
muscles, the Musculus accessorius and the Cervicalis ascendens. 

The Musculus accessorius ad sacro-lumbalem arises, by separate flattened 
tendons, from the angles of the six lower ribs; these become muscular, and are 
finally inserted, by separate tendons, into the angles of the six upper ribs. 

The Cervicalis ascendens * is the continuation of the Accessorius upwards into 
the neck ; it is situated on the inner side of the tendons of the Accessorius, arising 
from the angles of the four or five upper ribs, and is inserted by a series of slender 
tendons into the posterior tubercles of the transverse processes of the fourth, fifth, 
and sixth cervical vertebra. 

The Longissimus dorsi, the inner and larger portion of the Erector spins, 
arises, wjth the Sacro-lumbalis, from the common origin above described. In the 
lumbar region, where it is as yet blended with the Sacro-lumbalis, some of the 
fibres are attached to the whole length of the posterior surface of the transverse 
processes of the lumbar vertebre, to the tubercles at the back of the articular 
processes, and to the middle layer of the aponeurosis of origin of the Transversalis 
abdominis muscle. In the dorsal region, the Longissimus dorsi is inserted, by 
long thin tendons, into the tips of the transverse processes of all the dorsal 
vertebre, and into from seven to eleven of the lower ribs between their tubercles 
and angles. This muscle is continued upwards, to the cranium and cervical por- 
tion of the spine, by means of two additional muscles, the Transversalis colli and 
Trachelo-mastoid. 


* This muscle is sometimes called ‘ Cervicalis descendens.’ The student should re- 
member that these long muscles take their fixed point from above or from below, according 
to circumstances. 
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The Transversalis colli (or cervicis), placed on the inner side of the Longis- 
simus dorsi, arises by long thin tendons from the summits of the transverse pro- 
cesses of the six upper dorsal vertebre, and is inserted by similar tendons into 
the posterior tubercles of the transverse processes of the cervical from the second 
to the sixth. 

The Trachelo-mastoid lies on the inner side of the preceding, between it and 
the Complexus muscle. It arises by four tendons, from the transverse processes 
of the third, fourth, fifth, and sixth dorsal vertebrm, and by additional separate 
tendons from the articular processes of the three or four lower cervical. The 
fibres form a small muscle, which ascends to be inserted into the posterior margin 
of the mastoid process, beneath the Splenius and Sterno-mastoid muscles. This 
small muscle is almost always crossed by a tendinous intersection near its insertion 
into the mastoid process. 

The Spinalis dorsi connects the spinous processes of the upper lumbar and 
the dorsal vertebree together by a series of muscular and tendinous slips, which 
are intimately blended with the Longissimus dorsi. It is situated at the inner 
side of the Longissimus dorsi, arising, by three or four tendons, from the spinous 
processes of the first two lumbar and the last two dorsal vertebre : these uniting, 
form a small muscle, which is inserted, by separate tendons, into the spinous pro- 
cesses of the dorsal vertebre, the number varying from four to eight. It is inti- 
mately united with the Semispinalis dorsi, which lies beneath it. 

The Spinalis colli is a small muscle, connecting together the spinous processes 
of the cervical vertebre, and analogous to the Spinalis dorsi in the dorsal region. 
It varies considerably in its size, and in its extent of attachment to the vertebra, 
not only in different bodies, but on the two sides of the same body. It usually 
arises by fleshy or tendinous slips, varying from two to four in number, from the 
spinous processes of the fifth, sixth and seventh cervical vertebre, and occasion- 
ally from the first and second dorsal, and is inserted into the spinous process 
of the axis, and occasionally into the spinous processes of the two vertebre below 
it. This muscle was found absent in five cases out of twenty-four. 

The Complexus is a broad, thick muscle, situated at the upper and back part of 
the neck, beneath the Splenius, and internal to the Transversalis colli and Trachelo- 
mastoid. It arises, by a series of tendons, about seven in number, from the tips 
of the transverse processes of the upper three dorsal and seventh cervical, and 
from the articular processes of the three cervical above this. The tendons uniting 
form a broad muscle, which passes obliquely upwards and inwards, and is inserted 
into the innermost depression between the two curved lines of the occipital bune. 
This muscle, about its middle, is traversed by a transverse tendinous interscction. 

The Biventer cervicis is a small fasciculus, situated on the inner side of the 
preceding, and in the majority of cases blended with it; it has received its name 
from having a tendon intervening between two fleshy bellies. It is sometimes 
described as a separate muscle, arising, by from two to four tendinous slips, from 
the transverse processes of as many of the upper dorsal vertebre, and inserted, 
on the ifiner side of the Complexus, into the superior curved line of the occipital 
bone. 

Relations.—The muscles of the fourth layer are bound down to the vertebrm 
and ribs in the dorsal and lumbar regions by the lumbar and vertebral fascim. 
The inner part covers the muscles of the fifth layer. In the neck they are in rela- 
tion, by their superficial surface, with the Trapezius and Splenius ; by their deep 
surface, with the Semispinalis dorsi and colli and the Recti and Obliqui. The 
Biventer cervicis is separated from its fellow of the opposite side by the ligamentum 
nuche, and the Complexus from the Semispinalis colli by the profunda cervicis 
artery, the princeps cervicis artery, and branches of the posterior cervical plexus 
of nerves. ; 

Nerves.— The Erector spine and its subdivisions in the dorsal region are sup- 
plied by the external branches of the posterior divisions of the lumbar and dorsal 
nerves ; the Cervicalis ascendens, Transversalis colli, Trachelo-mastoid, and Spinalis 
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colli, by the external branches of the posterior divisions of the cervical nerves: 
the Complexus by the internal branches of the posterior divisions of the cervical 
nerves, the suboccipital and great occipital. 


Firta LAYER. 


Semispinalis dorsi. Extensor coccygis. 
Semispinalis colli. Intertransversales. 

Multifidus spine. Rectus capitis posticus major. 
Rotatores spine. Rectus capitis posticus minor. 
Supraspinales. Obliquus capitis superior. 
Interspinales. Obliquus capitis inferior. 


Dissection.—-Remove the muscles of the preceding layer by dividing and turning aside 
the Complexus ; then detaching the Spinalis and Longissimus dorsi from their attach- 
nonts, dividing the Erector spine at its connection below to the sacral and lumbar spines, 
and turning it outwards. Tlhe muscles filling up the interval between the spinous and 
transverse processes are then exposed. 


The Semispinalis muscles (fig. 271) connect the transverse and articular pro- 
cesses to the spinous processes of the vertebre, extending from the lower part of 
the dorsal region to the upper part of the cervical. 

The Semispinalis dorsi consists of thin, narrow, fleshy fasciculi, interposed 
between tendons of considerable length. It arises by a series of small tendons 
from the transverse processes of the lower dorsal vertebre, from the tenth or 
eleventh to the fifth or sixth; and 1s inserted, by five or six tendons, into the 
spinous processes of the upper four dorsal and lower two cervical vertebre. 

The Semispinalis colli, thicker than the preceding, arises by a series of ten- 
dinous and fleshy points from the transverse processes of the upper four dorsal 
vertebra and from tho articular processes of the lower four cervical vertebra : and 
is inserted into the spinous processes of four cervical vertebrie, from the axis to 
the fifth cervical. The fasciculus connected with the axis is the largest, and 
chiefly muscular in structure. 

Relations.—By their superficial surface, from below upwards, with the Longis- 
simus dorsi, Spinalis dorsi, Splenius, Complexus, the profunda cervicis artery, the 
princeps cervicis artery, and the internal branches of the posterior divisions of the 
first, second, and third cervical nerves. By their deep surface, with the Multifidus 
spine. 

~The Multifidus spine consists of a number of fleshy and tendinous fasciculi, 
which fill up the groove on either side of the spinous processes of tlie vertebre, 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
back of the sacrum, as low as the fourth sacral foramen, and from the aponeurosis 
of origin of the Erector spine ; in the iliac region, from the inner surface of the 
posterior superior spine of the ilium, and posterior sacro-iliac ligaments; in the 
lumbar and cervical regions, from the articular processes ; and in the dorsal region, 
from the transverse processes. Each fasciculus, ascending obliquely upwards and 
inwards, is inserted into the lamina and whole length of the spinous process of one 
of the vertebra above. These fasciculi vary in length: the most superficial, the 
longest, pass from one vertebra to the third or fourth above; those next in order 
pass from one vertebra to the second or third above; whilst the deepest connect 
two contiguous vertebrae. 

Relations.—By its superficial surface, with the Longissimus dorsi, Spinalis dorsi, 
Semispinalis dorsi, and Semispinalis colli. By its deep surface, with the laming 
and spinous processes of the vertebre, and with the Rotatores spine in the dorsal 
region. 

The Rotatores sping are found only in the dorsal region of the spine, beneath 
the Multifidus spine; they are eleven in number on each side. Each muscle 
is small and somewhat quadrilateral in form ; it arises from the upper and back 
part of the transverse process, and is inserted into the lower border and outer 
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surface of the lamina of the vertebra above, the fibres extending as far inwards as’ 
the root of the spinous process. The first is found between the first and second 
dorsal; the last, between the eleventh and twelfth. Sometimes the number of 
these muscles is diminished by the absence of one or more from the upper or lower 
end. 
The Supraspinales consist of a series of fleshy bands which lie on the spinous 
processes in the cervical region of the spine. 

The Interspinales are short muscular fasciculi, placed in pairs between the 
spinous processes of the contiguous vertebra. In the cervical region, they are 
most distinct, and consist of six pairs, the first being situated between the axis 
and third vertebra, and the last between the last cervical and the first dorsal. 
They are small narrow bundles, attached, above and below, to the apices of the 
spinous processes. In the dorsal region, they are found between the first and 
second vertebre, and occasionally between the second and third; and below, 
between the eleventh and twelfth. In the lumbar region, there are four pairs of 
these muscles in the intervals between the five lumbar vertebres. There is also 
occasionally one in the interspinous space, between the last dorsal and first lumbar, 
and between the fifth lumbar and the sacrum. 

The Extensor coccygis is a slender muscular fasciculus, occasionally present, 
which extends over the lower part of the posterior surface of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of 
the coccyx. It is a rudiment of the Extensor muscle of the caudal vertebre which 
exists in some animals. 

The Intertransversales are small muscles placed between the transverse pro- 
cesses of the vertebre. In the cervical region, tley are most developed, consisting 
of two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebra, 
separated from one another by the anterior branch of a cervical nerve, which 
lies in the groove between them, and by the vertebral artery and vein. In this 
region there are seven pairs of these muscles, the first being between the atlas 
and axis, and the last between the seventh cervical and first dorsal vertebre. In 
the dorsal region, they are least developed, consisting chiefly of rounded tendinous 
cords in the intertransverse spaces of the upper dorsal vertebrm ; but between thie 
transverse processes of the lower three dorsal vertebre, and the first lumbar, they 
are muscular in structure. In the lumbar region, they are four in number, and 
consist of a single muscular layer, which occupies the entire interspace between 
the transverse processes of the lower lumbar vertebre, whilst those between the 
transverse processes of the upper lumbar are not attached to more than half the 
breadth of the process. 

The Rectus capitis posticus major arises by a pointed tendinous origin from 
the spinous process of the axis, and, becoming broader as it ascends, is inserted 
into the inferior curved line of the occipital bone and the surface of bone imme- 
diately bolow it. As the muscles of the two sides ascend upwards and outwards, 
they leave between them a triangular space, in which are seen the Recti capitis 
postici minores muscles. 

Relations.—By its superficial surface, with the Complexus, and, at its insertion, 
with the Superior oblique. By its deep surface, with the posterior arch of the. 
atlas, the posterior occipito-atloid ligament, and part of the occipital bone. 

The Rectus capitis posticus minor, the smallest of the four muscles in this 
region, is of a triangular shape; it arises by a narrow pointed tendon from the 
tubercle on the posterior arch of the atlas, and, becoming broader as it ascends, is 
inserted into the rough surface beneath the inferior curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Relations.—By its saperficial surface, with the Complexus and Rectus capitis 
posticus major. By its deep surface, with the posterior occipito-atloid ligament. 

The Obliquus capitis inferior, the larger of the two Oblique muscles, arises 
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from the apex of the spinous process of the axis, and passes almost horizontally 
outwards, to be inserted into the lower and back part of the transverse process of 
the atlas. 

Relations.—By its superficial surface with the Complexus, and with the pos- 
terior branch of the second cervical nerve which crosses it. By its deep surface, 
with the vertebral artery, and posterior atlo-axoid ligament. 

The Obliquus Capitis Superior, narrow below, wide and expanded above, arises 
by tendinous fibres from the upper surface of the transverse process of the atlas, 
joining with the insertion of the preceding, and, passing obliquely upwards and 
inwards, is inserted into the occipital bone, between the two curved lines, external 
to the Complexus. Between the two oblique muscles and the Rectus posticus 
major a triangular interval exists, in which are seen the vertebral artery, and the 
posterior branch of the suboccipital nerve. 

Relations.—By its superficial surface, with the Complexus and Trachelo-mas- 
toid. By its deep surface, with the posterior occipito-atloid ligament. 

Nerves.—The Semispinalis dorsi and Rotatores sping are supplied by the 
internal branches of the posterior divisions of the dorsal nerves; the Semispinalis 
colli, Supraspinales, and Interspinales, by the internal branches of the posterior 
divisions of the cervical nerves; the Intertransversales, by the internal branches 
of the posterior divisions of the cervical, dorsal, and lumbar nerves; the Multi- 
fidus spine, by the same, with the addition of the internal branches of the posterior 
divisions of the sacral nerves. The Recti and Obliqui muscles are all supplied 
by the suboccipital nerve, the Inferior oblique is also supplied by the great occipital 
nerve. 

Actions.—The Erector spine, comprising the Sacro-lumbalis, with its accessory 
muscles, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture; it also serves to bend the trunk back- 
wards when it is required to counterbalance the influence of any weight at the front 
of the body, as, for instance, when a heavy weight is suspended from the neck, or 
when there is any great abdominal development, as in pregnancy or dropsy; the 
peculiar gait under such circumstances depends upon the spine being drawn back- 
wards, by the counterbalancing action of the Erector spine muscles. The muscles 
which form the continuation of the Erector sping upwards steady the head and 
neck, and fix them in the upright position. If the Sacro-lumbalis and Longissimus 
dorsi of one side act they serve to draw down the chest and spine to the corre- 
Sponding side. The Cervicalis ascendens, taking its fixed point from the cervical 
vertebra, elevates those ribs to which it is attached. The Multifidus spin acts 
Buccessively upon the different parts of the spine; thus, the sacrum furnishes a 
fixed point from which the fasciculi of this muscle act upon, the lumbar region ; 
these then become the fixed points for the fasciculi moving the dorsal region, and 
80 on throughout the entire length of the spine ; it is by the successive contraction 
and relaxation of the separate fasciculi of this and other muscles, that the spine 
preserves the erect posture without the fatigue that would necessarily have been 
produced, had this position been maintained by the action of a single muscle. 
The Multifidus spinw, besides preserving the erect position of the spine, serves 
to rotate it, so that the front of the trunk is turned to the side opposite to that 
from which the muscle acts, this muscle being assisted in its action by the Obliquus 
externus abdominis. The Complexi, the analogues of the Multifidus spine in the 
neck, draw the head directly backward; if one muscle acts, it draws the head 
to one side, and rotates it so that the face is turned to the opposite side. The 
Rectus capitis posticus minor and the Superior oblique draw the head backwards ; 
and the latter, from the obliquity in the direction of its fibres, may turn the face 
to the opposite side. The Rectus capitis posticus major and the Obliquus inferior 
rotate the atlas, and, with it, the cranium round the odontoid process, and turn 
the face to the same side. 


370 MUSCLES AND FASCIA 


MUSCLES OF THE ABDOMEN. 


The Muscles in this region are, the 


Obliquus Externus. Rectus. 
Obliquus Internus. Pyramidalis. 
Transversalis. Quadratus Lumborum. 


Dissection (fig. 272).—To dissect the abdominal muscles, make a vertical incision 
from the ensiform cartilage to the pubes, a second incision from the umbilicus obliquely 
upwards and outwards to the outer surface of the chest, as high as the lower border of 
the fifth or sixth rib, and a third, commencing midway between the umbilicus and pubes, 
transversely outwards to the anterior superior iliac spine, and along the creat of the ilium 
as far as its posterior third. Then reflect the three flaps included between these incisions 
from within outwards, in the lines of direction of the muscular fibres. If necessary, 
the abdominal muscles may be made tense by inflating the peritoneal cavity through the 
umbilicus. 


The superficial fascia of the abdomen consists over the greater part of the 
abdominal wall of a single layer of fascia, which contains a variable amount of 
fat; but as this layer approaches the groin 
it is easily divisible into two layers, of Fig. 272.--Dissection of Abdomen. 
which the superficial one is fatty, and is 
continuous with the subcutaneous fat in 
the upper part of the abdomen and in the 
thigh: the deeper layer is thinner and more 
membranous in character and is separated 
from the superficial one by the subcu- 
taneous vessels. Above it is continuous 
with the superficial fascia over the rest of 
the trunk, but below it blends with the 
fascia lata of the thigh a little below 
Poupart’s ligament, and below and inter- 





nally it is continued to the penis and sero- Disescoion 
tum, where it becomes very thin and reaches . ao : 
the perineum. This fascia will be described HERNIA 


more particularly in connection with the 
subject of the surgical anatomy of in- 
guinal hernia, to which the student is re- 
ferred. 

The External or Descending Oblique 
Muscle (fig. 273) is situated on the side 
and fore part of the abdomen; being the 
largest and the most superficial of the 
three flat muscles in this region. It is broad, thin, and irregularly quadrilateral, 
its muscular portion occupying the side, its aponeurosis the anterior wall of the 
abdomen. It arises, by eight fleshy digitations, from the external surface and 
lower borders of the eight inferior ribs; these digitations are arranged in an 
oblique line running downwards and backwards; the upper ones being attached 
close to the cartilages of the corresponding ribs; the lowest, to the apex of the 
cartilage of the last rib; the intermediate ones, to the ribs at some distance from 
their cartilages. The five superior serrations increase in size from above down- 
wards, and are received between corresponding processes of the Serratus magnus ; 
the three lower ones diminish in size from above downwards, receiving between 
them corresponding processes from the Latissimus dorsi. From these attach- 
ments, the fleshy fibres proceed in various directions. Those from the lowest ribs 
pass nearly vertically downwards, to be inserted into the anterior half of the 
outer lip of the crest of the ilium; the middle and upper fibres, directed down- 
wards and forwards, terminate in tendinous fibres, which spread out into a broad 
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aponeurosis. This aponeurosis, joined with that of the opposite muscle along the 
median line, covers the whole of the front of the abdomen; above, it is connected 
with the lower border of the Pectoralis major ; below, its fibres are closely aggre- 
gated together, and extend obliquely across from the anterior superior spine of the 
ilium to the spine of the os pubis and the linea ilio-pectinea. In the median line, 
it interlaces with the aponeurosis of the opposite muscle, forming the linea alba, 
and extends from the ensiform cartilage to the symphysis pubis. 

That portion of the aponeurosis which extends between the anterior superior 
spine of the ilium and the spine of the os pubis, is a broad band, folded inwards, 


Fia. 273. —The External Oblique Muscle. 
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and continuous below with the fascia lata; it is called Poupart’s ligament. The 
portion which is reflected from Poupart’s ligament into the pectineal line is called 
Gimbernat’s ligament.* From the point of attachment of the latter to the pectineal 
line, a few fibres pass upwards and inwards, behind the inner pillar of the ring, to 


* All these. parts will be found more particularly described below, with the Surgical 
Anatomy of Hernia. 
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the linea alba. They diverge as they ascend, and form a thin, triangular, fibrous 
band, which is called the triangular ligament. 

In the aponeurosis of the External oblique, immediately above the crest of the 
os pubis, is a triangular opening, the external abdominal ring, formed by a sepa- 
ration of the fibres of the aponeurosis in this situation: it serves for the trans- 
mission of the spermatic cord in the male, and the round ligament in the female. 
This opening is directed obliquely upwards and outwards, and corresponds with 
the course of the fibres of the aponeurosis. It is bounded, below, by the crest of 
the os pubis; above, by some curved fibres, which pass across the aponeurosis at 
the upper angle of the ring, so as to increase its strength ; and, on either side, by 
the margins of the aponeurosis, which are called the pillars of the ring. Of 
these, the external, which is, at the same time, inferior, from the obliquity of its 
direction, is inserted into the spine of the os pubis. The internal, or superior pillar, 
is attached to the front of the pubes and symphysis pubis, and interlaces with the 
corresponding fibres of the opposite muscle, the fibres of the right muscle being 
superficial. To the margins of the pillars of the external abdominal ring is 
attached an exceedingly thin and delicate fascia, which is prolonged down over 
the outer surface of the cord and testis. This has received the name of inter- 
columnar fascia, from its attachment to the pillars of the ring. It is also called 
the external spermatic fascia, from being the most external of the fascis which 
cover the spermatic cord. 

Relations.—By its external surface, with the superficial fascia, superficial epi- 
gastric and circumflex iliac vessels, and some cutaneous nerves. By its internal 
surface, with the Internal oblique, the lower part of the eight inferior ribs, and 
Intercostal muscles, the cremaster, the spermatic cord in the male, and round 
ligament in the female. Its posterior border is occasionally overlapped by the 
Latissimus dorsi; generally an interval exists between the two muscles, in which 
is seen a portion of the Internal oblique. 


Dissection.— Detach the External oblique by dividing it across, just in front of its 
attachment to the ribs, as far as its posterior border, and separating it below from the 
crest of the ilium as far as the spine; then separate the muscle carefully from the 
Internal oblique, which lies beneath, and turn it towards the opposite side. 


The Internal or Ascending Oblique Mascle (fig. 274), thinner and smaller 
than the preceding, beneath which it lies, is of an irregularly quadrilateral form, 
and situated at the side and fore part of the abdomen. It arises, by fleshy fibres, 
from the outer half of Poupart’s ligament, being attached to the groove on its 
upper surface ; from the anterior two-thirds of the middle lip of the crest of the 
ilium, and from the posterior lamella of the lumbar fascia. From this origin, the 
fibres diverge : those from Poupart’s ligament, few in number and paler in colour 
than the rest, arch downwards and inwards across the spermatic cord, to be inserted, 
conjointly with those of the Transversalis, into the crest of the os pubis and pec- 
tineal line, to the extent of half an inch, forming what is known as the conjoined 
tendontof the Internal oblique and Transversalis ; those from the anterior superior 
iliac spine are horizontal in their direction ; whilst those which arise from the fore 
part of the crest of the ilium pass obliquely upwards and inwards, and terminate in 
an aponeurosis, which is continued forwards to the linea alba ; the most posterior 
fibres pass almost vertically upwards, to be inserted into the lower borders of the 
cartilages of the four lower ribs, being continuous with the Internal intercostal 
muscles. 

The conjoined tendon of the Internal oblique and Transversalis is inserted into 
the crest of the os pubis and pectineal line, immediately behind the external abdo- 
minal ring, serving to protect what would otherwise be a weak point in the abdo- 
minal wall. Sometimes this tendon is insufficient to resist the pressure from 
within, and is carried forward in front of the protrusion through the external ring, 
forming one of the coverings of direct inguinal hernia. 

The aponeurosis of the Internal oblique is continued forward to the middle line 
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of the abdomen, where it joins with the aponeurosis of the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the outer 
margin of the Rectus muscle, this aponeurosis, for the upper three-fourths of its 
extent, divides into two lamelle, which pass, one in front and the other behind 
the muscle, enclosing it in a kind of sheath, and reuniting on its inner border at 
the linea alba ; the anterior layer is blended with the aponeurosis of the External 
oblique muscle; the posterior layer with that of the Transversalis. Along the 
lower fourth, the aponeurosis passes altogether in front of the Rectus without any 
separation. 

Relations.—By its external surface, with the External oblique, Latissimus 
dorsi, spermatic cord, and external ring. By its internal surface, with the Trans- 


Fia. 274.—The Internal Oblique Muscle. 





versalis muscle, fascia transversalis, internal ring, and spermatic cord. Its lower 
border forms the upper boundary of the spermatic canal. 


Dissectton.—Detach the Internal oblique in order to expose the Transversalis beneath. 
This may be effected by dividing the muscle, above, at its attachment to the ribs; below, 
at its connection with Poupart’s ligament and the crest of the ilium; and behind, by a 
vertical incision extending from the last rib to the crest of the ilium. The muscle should 
previously be made tense by drawing upon it with the fingers of the left hand, and if its 
division is carefully effected, the cellular interval between it and the Transversalis, as well 
as the direction of the fibres of the latter muscle, will afford a clear guide to their 
separation; along the crest of the ilium the circumflex iliac vessels are interposed between 
them, and form an important guide in separating them. The muscle should then be 
thrown forwards towards the linea alba. 
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The Transversalis muscle (fig. 275), so called from the direction of its fibres, is 
the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal oblique. It arises by fleshy fibres from the outer third of Poupart’s 
ligament, from the inner lip of the crest of the ilium, its anterior three-fourths, 
from the inner surface of the cartilages of the six lower ribs, interdigitating with 
the Diaphragm, and by a broad aponeurosis from the spinous and transverse pro- 

cesses of the lumbar vertebre. The muscle terminates in front in a broad aponeu- 


Fig. 275.—The Transversalis, Rectus, and Pyramidalis Muscles 


Ae amella ‘ \ Saas - 


o ft eirieo; 


4 TR 


oe 


. 
. 
x 
S 
iS 
& 
mR 
: 
ras 
te 
t 


Lays 
Sed" 4 
7e; g 


Pf ‘fs af 
Fite” pp 


pe f 3 


jnje/e/ 


‘fs 
t 


ry at 
ep VE ee 
rd ht He PTCA y F. 
HY OEE 8. AY, 
TE Rk 
i 
ifr e 
1; f 
| OF 
' 





Linea e/ba— WE 


rosis, the lower fibres of which curve downwards, and are inserted, together with 

those of the Internal oblique, into the crest of the os pubis and pectineal line, form- 
ing what was described above as the conjoined tendon of these muscles. Through- 

out the rest of its extent the aponeurosis passes horizontally inwards, and is inserted 
into the linea alba; its upper three-fourths passing behind the Rectus muscle, 
blending with the posterior lamella of the Internal oblique ; its lower fourth passing 
in front of the Rectus. 
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Relations.—By its external surface, with the Internal oblique, the inner sur- 
face of the lower ribs, and Internal intercostal muscles. Its inner surface is lined 
by the fascia transversalis, which separates it from the peritoneum. Its lower 
border forms the upper boundary of the spermatic canal. 

Lumbar Fascia (fig. 276).—The vertebral or posterior aponeurosis of the Trans- 
versalis, sometimes called the lumbar fascia, divides into three layers: an anterior, 
very thin, which is attached to the front part of the transverse processes of the 
lumbar vertebrm, and, above, to the lower margin of the last rib, where it forms 
the ligamentum arcuatum externum: a middle layer, much stronger, which is 
attached to the apices of the transverse processes; and a posterior layer, attached 


Ira. 276.—A Transverse Section of the Abdomen in the Lumbar Region. 





to the apices of the spinous processes. Between the anterior and middle layer 
is situated the Quadratus lumborum; between the middle and posterior, the 
Erector spine and Multifidus spine. The posterior lamella of this aponeurosis 
gives attachment to the Internal oblique ; it is also blended with the aponeurosis 
of the Serratus posticus inferior and with that of the Latissimus dorsi, forming the 
Jumbar fascia. 


Dissection.—To expose the Rectus muscle, open its sheath by a vertical incision 
extending from the margin of the thorax to the pubes, and then reflect the two portions 
from the surface of the muscle, which is easily done, excepting at: the linem transverse, 
where so close an adhesion exists that the greatest care is requisite in separating them. 
Now raise the outer edgo of the muscle, in order to examine the posterior layer of the 
sheath. By dividing the muscle in the contre, and turning its lower part downwards, 
i point where the posterior wall of the sheath terminates in a thin curved margin will 

e seen. 


The Rectus Abdominis is a long flat muscle, which extends along the whole 
length of the front of the abdomen, being separated from its fellow of the opposite 
side by the linea alba. It is much broader above than below, and arises by two 
tendons, the external or larger being attached to the crest of the os pubis, the 
internal, smaller portion, interlacing with its fellow of the opposite side, and being 
connected with the ligaments covering the symphysis pubis. The fibres ascend 
vertically, and the muscle, becoming broader and thinner at its upper part, is 
inserted by three portions of unequal size into the cartilages of the fifth, sixth, and 
seventh ribs. Some fibres are occasionally connected with the costo-xiphoid liga- 
ments, and side of the ensiform cartilage. 

The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name of Line transverse. 
One of these is usually situated opposite the umbilicus, and two above that point ; 
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of the latter, one corresponds to the extremity of the ensiform cartilage, and the 
other, to the interval between the ensiform cartilage and the umbilicus ; there is 
occasionally one below the umbilicus. These intersections pass transversely or 
obliquely across the muscle in a zigzag course; they rarely extend completely 
through its substance, sometimes pass only half-way across it, and are intimately 
adherent to the sheath in which the muscle is enclosed. 

The Rectus is enclosed in a sheath (fig. 276) formed by the aponeuroses of the 
Oblique and Transversalis muscles, which are arranged in the following manner. 
When the aponeurosis of the Internal oblique arrives at the outer margin of the 
Rectus, it divides into two lamell#, one of which passes in front of the Rectus, blend- 
ing with the aponeurosis of the External oblique; the other, behind it, blending 
with the aponeurosis of the Transversalis: and these, joining again at its inner 
border, are inserted into the linea alba. This arrangement of the fascie exists along 
the upper three-fourths of the muscle: at the commencement of the lower fourth, 
the posterior wall of the sheath terminates in a thin curved margin, the semi-lunar 
fold of Douglas, the concavity of which looks downwards towards the pubes; the 
aponeuroses of all three muscles passing in front of the Rectus without any separa- 
tion. The Rectus muscle, in the situation where its sheath is deficient, is separated 
from the peritoneum by the transversalis fascia. , 

The Pyramidalis is a small muscle, triangular in shape, placed at the lower 
part of the abdomen, in front of the Rectus, and contained in the same sheath 
with that muscle. It arises by tendinous fibres from the front of the os pubis 
and the anterior pubic ligament; the fleshy portion of the muscle passes upwards, 
diminishing in size as it ascends, and terminates by a pointed extremity, which is 
inserted into the linea alba, midway between the umbilicus and the os pubis. ‘This 
muscle is sometimes found wanting on one or both sides; the lower end of the 
Rectus then becomes proportionately increased in size. Occasionally it has been 
found double on one side, or the muscles of the two sides are of unequal size. 
Sometimes its length exceeds what is stated above. 

The Quadratus lumborum (fig. 271, p. 365) is situated in the lumbar region; it 
is irregularly quadrilateral in shape, broader below than above, and consists of two 
portions. One portion arises by aponeurotic fibres from the ilio-lumbar ligament, 
and the adjacent portion of the crest of the ium for about two inches, and is 
inserted into the lower border of the last rib, about half its length, and by four 
small tendons, into the apices of the transverse processes of the four upper lumbar 
vertebre. The other portion of the muscle, situated in front of the preceding, 
arises from the upper borders of the transverse processes of the third, fourth, and 
fifth lumbar vertebrm, and is inserted into the lower margin of the last rib. This 
portion is not always found. The Quadratus lumborum is contained in a sheath 
formed by the anterior and middle lamelle of the aponeurosis of origin of the 
Transversalis. 

Relations.—Its anterior surface (or rather the fascia which covers its anterior 
surface) is in relation with the colon, the kidney, the psoas muscle, and the dia- . 
phragm. Its posterior surface is in relation with the middle lamella of the lumbar 
fascia, which separates it from the Hrector spins. The Quadratus lumborum 
extends, however, beyond the outer border of the Erector spins. 

Nerves.—The abdominal muscles are supplied by the lower intercostal, ilio-hypo- 
gastric, and ilio-inguinal nerves. The Quadratus lumborum receives filaments 
from the anterior branches of the lumbar nerves. 

In the description of the abdominal muscles, mention has frequently been made 
of the linea alba, lines semilunares and lines transverse ; when the dissection of 
the muscles is completed, these structures should be examined. 

The linea alba is a tendinous raphé or cord seen along the middle line of the 
abdomen, extending from the ensiform cartilage tothe pubes. It is placed between 
the inner borders of the Recti muscles, and is formed by the blending of the aponeu- 
roses of the Oblique and Transversalis muscles. It is narrow below, corresponding 
to the narrow interval existing between the Recti, but broader above, as these 
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muscles diverge from one another in their ascent, becoming of considerable breadth 
after great distension of the abdomen from pregnancy or ascites. It presents 
nunierous apertures for the passage of vessels and nerves; the largest of these is 
the umbilicus, which in the foetus transmits the umbilical vessels, but in the adult 
is obliterated, the cicatrix being stronger than the neighbouring parts ; hence um- 
bilical hernia occurs in the adult near the umbilicus, whilst in the foetus it occurs 
at the umbilicus. The linea alba is in relation, in front, with the integument, 
to which it is adherent, especially at the umbilicus; behind, it is separated from 
the peritoneum by the transversalis fascia ; and below, by the urachus, and the 
bladder, when that organ is distended. 

The lines semilunares are two curved tendinous lines, placed one on each side 
of the linea alba. Each corresponds with the outer border of the Rectus muscle, 
extends from the cartilage of the eighth rib to the pubes, and is formed by the 
aponeurosis of the internal oblique at its point of division to enclose the Rectus, 
where it is reinforced in front and behind by the External oblique and Trans- 
versalis. 

~ The lines transverse are three or four narrow transverse lines which intersect 
the Rectus muscle as already mentioned ; they connect the linew semilunares with 
the linea alba. 

Actions.—The abdominal muscles perform a threefold action. 

When the pelvis and thorax are fixed, they compress the abdominal viscera, by 
constricting the cavity of the abdomen, in which action they are materially assisted 
by the descent of the diaphragm. By these means the foetus is expelled from the 
uterus, the feces from the rectum, the urine from the bladder, and the contents 
of the stomach in vomiting. 

If the pelvis and spine are fixed, these muscles compress the lower part 
of the thorax, materially assisting expiration. If the pelvis alone is fixed, the 
thorax is bent directly forward, when the muscles of both sides act, or to either 
side when those of the two sides act alternately, rotation of the trunk at the same 
time taking place to the opposite side. 

If the thorax is fixed, these muscles, acting together, draw the pelvis upwards, 
as in climbing ; or, acting singly, they draw the pelvis upwards, and rotate tho 
vertebral column to one side or the other. The Recti muscles, acting from below, 
depress the thorax, and consequently flex the vertebral column ; when acting from 
ubove, they flex the pelvis upon the vertebral column. The Pyramidales are tensors 
of the linea alba. 

The Quadratus lumborum, by the portion inserted into the last rib, draws down 
and fixes that bone, acting thereby as a muscle of forced expiration but at the 
same time, by fixing the last rib, it opposes the tendency, of the diaphragm to 
draw it upwards and thus it becomes an assistant to inspiration: by the portion 
inserted into the lumbar vertebra, it draws the spine towards the ilium, and thus 
inclines the trunk towards its own side: or, if the thorax and spine be fixed, it 
may act upon the pelvis—raising it towards its own side when only one muscle is 
put in action, and when both muscles act together, either from below or abgve, they 
flex the trunk. 


MusCLES AND Fasolz oF THE THORAX. 


The Muscles exclusively connected with the bones in this region are few in 
number. They are the 
Intercostales externi. Infracostales. 
Intercostales interni. Triangularis sterni. 
Levatores costarum. 


Intercostal fascice.—A thin but firm layer of fascia covers the outer surface of 
the External intercostal and the inner surface of the Internal intercostal muscles ; 
aud a third layer, more delicate, is interposed between the two planes of muscular 
fibres. These are the intercostal fascie ; they are best marked in those situations 
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where the muscular fibres are deficient, as between the External intercostal 
muscles and sternum, in front; and between the Internal intercostals and spine, 
behind. 

The Intercostal muscles (fig. 280) are two thin planes of muscular and ten- 
dinous structure, placed one over the other, filling up the intercostal spaces, and 
being directed obliquely between the margins of the adjacent ribs. They have 
received the name ‘external’ and ‘internal,’ from the position they bear to one 
another. 

The External intercostals are eleven in number on each side, being attached 
to the adjacent margins of each pair of ribs, and extending from the tubercles of 
the ribs, behind, to the commencement of the cartilages of the ribs, in front, 
where they terminate in a thin membranous aponeurosis, which is continued for- 
wards to the sternum. They arise from the outer lip of the groove on the lower 
border of each rib, and are inserted into the upper border of the rib below. In 
the two lowest spaces they extend to the end of the cartilages. Their fibres are 
directed obliquely downwards and forwards, in a similar direction with those of 
the External oblique muscle. They are thicker than the Internal intercostals. 

Relations.—By their outer surface, with the muscles which immediately invest 
the chest, viz. the Pectoralis major and minor, Serratus magnus, and Rhomboideus 
major, Serratus posticus superior and inferior, Scalenus posticus, Sacro-lumbalis, 
Longissimus dorsi, Cervicalis ascendens, Transversalis colli, Levatores costarum, 
and the Obliquus externus abdominis. By their internal surface, with a thin layer 
of fascia, which separates them from the intercostal vessels and nerve, and the 
Internal intercostal muscles, and, behind, from the pleura. 

The Internal intercostals, also eleven in number on each side, are placed on 
the inner surface of the preceding, commencing anteriorly at the sternum, in the 
interspaces between the cartilages of the true ribs, and from the anterior ox- 
tremities of the cartilages of the false ribs. They extend backwards as far as the 
angles of the ribs; whence they are continued to the vertebral column by a thin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rib, as well as from the corresponding costal cartilage, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of the preceding. 

Relations.—By their external surface, with the External intercostals, and the 
intercostal vessels and nerves. By their internal surface, with the pleura costalis, 
Triangularis sterni, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, the latter 
being longer and more numerous than the former; hence the walls of the inter- 
costal spaces possess very considerable strength, to which the crossing of the mus- 
cular fibres materially contributes. 

The Infracostales (subcostales) consist of muscular and aponeurotic fasciculi, 
which vary in number and length ; they arise from the inner surface of one rib, 
and are inserted into the inner surface of the first, second, or third rib below. 
Their direction is most usually oblique, like the Internal intercostals. They are 
most frequent between the lower ribs. 

The Triangularis sterni is a thin plane of muscular and tendinous fibres, 
situated upon the inner wall of the front of the chest. It arises from the lower 
part of the side of the sternum, from the inner surface of the ensiform cartilage, 
and from the sternal ends of the costal cartilages of the three or four lower true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digitations 
into the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
their direction, and are continuous with those of the Transversalis; those which 
succeed are oblique, whilst the superior fibres are almost vertical. This muscle 
varies much in its attachment, not only in different bodies, but on opposite sides 
of the same body. 

Relations.—Jn front, with the sternum, ensiform cartilage, costal cartilages, 
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Internal intercostal muscles, and internal mammary vessels. Behind, with the 
pleura, pericardium, and anterior mediastinum. 

The Levatores Costarum (fig. 271), twelve in number on each side, are small 
tendinous and fleshy bundles, which arise from the extremities of the transverse 
processes of the seventh cervical and eleven upper dorsal vertebrw, and passing 
obliquely downwards and outwards, are inserted into the upper rough surface of 
the rib below them, between the tubercle and the angle. That for the first rib 
arises from the transverse process of the last cervical vertebra, and that for the last 
from the eleventh dorsal. The Inferior levatores divide into two fasciculi, one of 
which is inserted as above described; the other fasciculus passes down to the 
second rib below its origin; thus, each of the lower ribs receives fibres from the 
transverse processes of two vertebrx:. 

Nerves.—The muscles of this group are supplied by the intercostal nerves. 

Actions.—The Intercostals are the chief agents in the movement of the ribs 
in ordinary respiration. The External intercostals raise the ribs, especially their 
fore part, and so increase the capacity of the chest from before backwards; at the 
same time they evert their lower borders, and so enlarge the thoracic cavity 
transversely. The Internal intercostals, at the side of the thorax, depress the ribs, 
and invert their lower borders, and so diminish the thoracic cavity; but at the 
fore part of the chest these muscles assist the Iixternal intercostals in raising 
the cartilages.* The Levatores costarum assist the External intercostals in raising 
the ribs. The Triangularis sterni draws down the costal cartilages ; it is therefore 
an expiratory muscle. 

Muscles of Inspiration and Expiration.—The muscles which assist the action 
of the Diaphragm in ordinary tranquil inspiration are the Intercostals and the 
Levatores costarum, as above stated, and the Scaleni. When the need for more 
forcible action exists, the shoulders and the base of the scapula are fixed, and then 
the powerful muscles of forced inspiration come into play ; the chief of these aro 
the Trapezius, the Pectoralis minor, the Serratus posticus superior and inferior, 
and the Rhomboidei. The lower fibres of the Serratus magnus may possibly 
assist slightly in dilating the chest by raising and everting the ribs. The Sterno- 
mastoid also, when the head is fixed, assists in forced inspiration, by drawing up 
the sternum, and by fixing the clavicle, and thus affording a fixed point for the 
action of the muscles of the chest. 

The ordinary action of expiration is hardly effected by muscular force, but 
results from a return of the walls of the thorax to a condition of rest, owing to 
their own elasticity and to that of the lungs. Forced expiratory actions are 
performed mainly by the flat muscles (Obliqui and Transversalis) of the abdomen, 
assisted also by the Rectus. Other muscles of forced expiration are the Internal 
intercostals and Triangularis sterni (as above mentioned), the Quadratus lumborum, 
and the Sacro-lumbalis. 

DIAPHRAGMATIC REGION. 


Diaphragm. 


The Diaphragm (Sd¢payya, a partition-wall) (fig. 277) is a thin museulo- 
fibrous septum, placed obliquely at the junction of the upper with the middle third 


* The view of the action of the Intercostal muscles given in the text is that which is 
taught by Hutchinson (‘Cycl. of Anat. and Phys.,’ art. Thorax), and is usually adopted 
in our schools. It is, however, much disputed. Hamberger believed that the External 
intercostals act as elevators of the ribs, or muscles of inspiration, while the Internal act 
in expiration. Haller taught that both sets of muscles act in common—viz. as muscles 
of inspiration-—and this view is adopted by many of the best anatomists of the Continent, 
and appears supported by many observations made on the human subject under various 
conditions of disease, and on living animals in whom the muscles have been exposed 
under chloroform. The reader may consult an interesting paper by Dr. Cleland, in the 
Journal of Anat. and Phys., No. II., May 1867, p 209, ‘On the Hutchinsonian Theory of 
the Action of the Intercostal Muscles,’ who refers also to Henle, Luschka, Budge, and 
Biumler, ‘ Observations on the Action of the Intercostal Muscles,’ Erlangen, 1860. (In 
‘ New Syd. Soc.’s Year-Book for 1861,’ p. 69.) 
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of the trunk, and separating the thorax from the abdomen, forming the floor of the 
former cavity and the roof of the latter. It is elliptical, its longest diameter being 
from side to side, somewhat fan-shaped, the broad elliptical portion being hori- 
zontal, the narrow part, which represents the handle of the fan, vertical, and 
joined at right angles to the former. It is from this circumstance that some 
anatomists describe it as consisting of two portions, the upper or great muscle of 
the Diaphragm, and the lower or lesser muscle. It arises from the whole of the 
internal circumference of the thorax, being attached, in front, by fleshy fibres to 
the ensiform cartilage ; on either side, to the inner surface of the cartilages and 
bony portions of the six or seven inferior ribs, interdigitating with the Transversa- 
lis; and behind, to two aponeurotic arches, named the lgamentum arcuatum 
externum ct internum, and to the lumbar vertebre. The fibres from these 
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sources vary in length; those arising from the ensiform appendix are very short 
and occasionally aponeurotic; those from the ligamenta arcuata, and more 
especially those from the ribs at the side of the chest, are longer, describe well- 
marked curves as they ascend, and finally converge to be inserted into the circum- 
ference of the central tendon. Between the sides of the muscular slip from the 
ensiform appendix and the cartilages of the adjoining ribs, the fibres of the 
Diaphragm are deficient, the interval being filled by areolar tissue, covered on 
the thoracic side by the pleur# ; on the abdominal, by the peritoneum. This is, 
consequently, a weak point, and a portion of the contents of the abdomen may 
protrude into the chest, forming phrenic or diaphragmatic hernia, or a collection 
of pus in the mediastinum may descend through it, so as to point at the epigastrium. 

The hgamentum arcuatwm internum is a tendinous arch, thrown across the 
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upper part of the Psoas magnus muscle, on each side of the spine. It is con- 
nected, by one end, to the outer side of the body of the first, and occasionally the 
second lumbar vertebra, being continuous with the outer side of the tendon of the 
corresponding crus; and, by the other end, to the front of the transverse process 
of the second lumbar vertebra. 

The ligamentum arcuatum externum is a thickened upper margin of tho an- 
terior lamella of the transversalis aponeurosis ; it arches across the upper part of 
the Quadratus lumborum, being attached, by one extremity, to the front of the 
transverse process of the second lumbar vertebra ; and, by the other, to tho apex 
and lower margin of the last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
the bodies of the lumbar vertebre, on each side of the aorta. The crura, at their 
origin, are tendinous in structure ; the right crus, larger and longer than the left, 
arising from the antorior surface of the bodies and intervertebral substances of 
the second, third, and fourth lumbar vertebrie; the left, from the second and 
third ; both blending with the anterior common ligament of the spine. A ten- 
dinous arch is thrown across the front of the vertebral column, from the tendon of 
one crus to that of the other, beneath which pass the aorta, vena azygos major, 
and thoracic duct. The tendons terminate in two large fleshy bellies, which, with 
the tendinous portions above alluded to, are called the crura, or pillars of the dia- 
phragm. The outer fasciculi of the two crura are directed upwards and outwards 
to the central tendon; but the inner fasciculi decussate in front of the aorta, and 
then diverge, so as to surround the wsophagus before ending in the central tendon. 
The anterior and larger of these fasciculi is formed by the right crus. 

The Central or Cordiform Tendon of the Diaphragm is a thin, but strong, 
tendinous aponeurosis, situated at tho centre of the vault formed by the muscle, 
immediately below the pericardium, with which its cireumference is blended. It 
is shaped somewhat hke a trefoil leaf, consisting of three divisions, or leaflets, 
separated from one another by slight indentations. The right leaflet is the largest ; 
the middle one, directed towards the ensiform cartilage, the next in size; and 
the left, the smallest. In structure, the tendon is composed of several planes 
of fibres, which intersect one another at various angles, and unite into straight or 
curved bundles—-an arrangement which affords it additional strength. 

The Openings connected with the Diaphragm are three large and several 
smaller apertures. The former are the aortic, the cesophageal, and the opening 
for the vena cava. 

The aortic opening is the lowest and the most posterior of the three large aper- 
tures connected with this muscle. It is situated in the middle line, immediately 
in front of the bodies of the vertebre ; and is, therefore, behind the Diaphragm, 
not in it. It is an osseo-aponeurotic aperture, formed by a tendinous arch thrown 
across the front of the bodies of the vertebrm, from the crus on one side to that on 
the other, and transmits the aorta, vena azygos major, thoracic duct, and occa- 
sionally the left sympathetic nerve. 

The esophageal opening, elliptical in form, muscular in structure, and formed 
_by the two crura, is placed above, and, at the same time, anterior, and a little to 
the left of the preceding. It transmits the msophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by the 
margin of the central tendon. 

The opening for the vena cava (foramen quadratum) is the highest ; it 1s quad- 
rilateral in form, tendinous in structure, and placed at the junction of the right 
and middle leaflets of the central tendon, its margins being bounded by four 
bundles of tendinous fibres, which meet at right angles. 

The right crus transmits the sympathetic and the greater and lesser splanchnic 
nerves of the right side; the left crus, the greater and lesser splanchnic nerves of 
the left side, and the vena azygos minor. 

The Serous Membranes in relation with the Diaphragm, are four in number: 
three lining its upper or thoracic surface; one its abdominal. The three serous 
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membranes on its upper surface are the pleura on either side, and the serous layer 
of the pericardium, which covers the middle portion of the tendinous centre. The 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

The Diaphragm is arched, being convex towards the chest, and concave to the 
abdomen. The right portion forms a complete arch from before backwards, being 
accurately moulded over the convex surface of the liver, and having resting upon it 
the concave base of the right lung. The left portion is arched from before backwards 
in a similar manner ; but the arch is narrower in front, being encroached upon by 
the pericardium, and lower than the right, at its summit, by about three-quarters 
of an inch. It supports the base of the left lung, and covers the great end of the 
stomach, the spleen, and left kidney. At its circumference the diaphragm is 
higher in the mesial line of the body than at either side; but in the middle of the 
thorax, the central portion, which supports the heart, is on a lower level than the 
two lateral portions. 

The height of the Diaphragm is constantly varying during respiration, the 
muscle being carried upwards or downwards from the average level; its height 
also varies according to the degree of distension of the stomach and intestines, and 
the size of the liver. After a forced expiration, the right arch is on a level, in front 
with the fourth costal cartilage; at the side, with the fifth, sixth, and seventh 
ribs ; and behind with the eighth rib; the left arch being usually from one to two 
ribs’ breadth below the level of the right one. In a forced inspiration, it descends 
from one to two inches; its slope would then be represented by a line drawn from 
the ensiform cartilage towards the tenth rib. 

Nerves.—The Diaphragm is supplied by the phrenic nerves and phrenic plexus 
of the sympathetic. 

Actions.—The Diaphragm is the principal muscle of inspiration. When in a 
condition of rest the muscle presents a concave, domed surface towards the abdomen ; 
when it contracts this dome becomes much flatter, and as a consequence the level 
of the floor of the chest is lowered, and therefore the vertical diameter of the thoracic 
cavity increased, while the abdominal cavity is encroached upon, and the abdominal 
viscera pushed down, so as to cause a projection of the flaccid abdominal wall. 
When at the end of inspiration, the Diaphragm relaxes, the abdominal walls return 
to their natural position ; they therefore push up the viscera again, and these press- 
ing on the diaphragm cause it to resume its ordinary position of rest. 

In all expulsive acts the Diaphragm is called into action, to give additional 
power to each expulsive effort. Thus, before sneczing, coughing, laughing, and 
crying ; before vomiting ; previous to the expulsion of the urine and face, or of 
the foctus from the womb, a deep inspiration takes place.* 


MUSCLES AND FASCLH OF THE UPPER EXTREMITY. 


The Muscles of the Upper Extremity are divisible into groups, corresponding 
with the different regions of the limb. 


Or THE SHOULDER. Anterior Scapular Region. 
Anterior Thoracic Region. 


Pectoralis major. Subscapularis. 
Pectoralis minor. 
Subclavius. Posterior Scapular Region. 
Lateral Thoracic Region. Supraspinatus. 
Serratus magnus. Infraspinatus. 
Acromial legion. Teres minor. 
Deltoid. Teres major. 


* For a detailed description of the general relations of the Diaphragm, and its action, 
refer to Dr. Sibson’s ‘ Medical Anatomy.’ 
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Or tae ARM. Postertor Brachial Region. 
Extensor communis digitorum. 
Extensor minimi digiti. 
Extensor carpi ulnaris. 
Anconeus. 

Supinator brevis. 

Extensor ossis metacarpi pollicis. 


Anterior Humeral Regton. 
Coraco-brachialis. 


Biceps. 
Brachialis anticus. 


Superficial 
Layer 





QQ; 

Posterior Humeral Region. ® Pe Extensor primi mternodii pollicis. 
Triceps. AY | Bxtensor secundi internodii pollicis. 
Subanconeus. lixtensor indicis. 

Or THE ForREARM. Or THE Hanp. 
Radial Region. 

Anterior Brachial Region. Abductor pollicis. 
= Pronator radii teres. Flexor ossis metacarpi pollicis (opponens). 
"3 3; | Flexor carpi radialis. Flexor brevis pollicis. 
¥ b Palmaris longus. Adductor pollicis. 

St | Flexor carpi ulnaris. Ulnar Region. 
2  \Flexor sublimis digitorum. Palmas brewd, 
a, § (Flexor profundus digitorum. Abductor minimi digiti. 
® 4 Flexor longus pollicis. Flexor brevis minimi digiti. 
© 4 (Pronator quadratus. Flexor ossis metacarpi minimi digiti 
; (opponens). | 
Radial Region. Palmar Region. 
Supinator longus. Lumbricales. 
Extensor carpi radialis longior. Interossei palmares. 
lixtensor carpi radialis brevior. Interossei dorsales. 


Dissection of Pectoral Region and Axilla (fig. 278).—The arm being drawn away 
from the side nearly at right angles with the trunk, and rotated outwards, make a vertical 
ineision through the integument in the median line of the chest, from the upper to the 
lower part of the sternum; a second incision along the lower border of the Pectoral 
muscle, from the ensiform cartilage to the inner side of the axilla; a third, from the 
sternuin along the clavicle, as far as its centre; and a fourth, from the middle of the 
clavicle obliquely downwards, along the interspace between the Pectoral and Deltoid 
muscles, as low as tho fold of the armpit. The flap of integument is then to be dissected 
off in the direction indicated in the figure, but not entirely removed, as it should be 
roplaced on completing the dissection. If a transverse incision is now made from the 
lower end of the sternum to the side of tho chest, as far as the posterior fold of the 
armpit, and the integument reflected outwards, the axillary space will be more completely 
exposed. 


Fascia oF THE THORAX. 


The superficial fascia of the thoracic region is a loose cellulo-fibrous layer, 
continuous with the superficial fascia of the neck and upper extremity above, and 
of the abdomen below ; opposite the mamma, it subdivides into two layers,one of 
which passes in front, the other behind that gland ; and from both of these layers 
“numerous septa pass into its substance, supporting its various lobes: from the 
anterior layer, fibrous processes pass forward to the integument and nipple, 
enclosing in their areole masses of fat. These processes were called by Sir A. 
Cooper the ligamenta suspensoria, from the support they afford to the gland in this 
situation. On removing the superficial fascia with the mamma, the deep fascia of 
the thoracic region is exposed; it is a thin aponeurotic lamina, covering the sur- 
face of the great Pectoral muscle, and sending numerous prolongations between its 
fasciculi: it is attached, in.the middle line, to the front of the sternum; and, 
above, to the clavicle: it is very thin over the upper part of the muscle, somewhat 
thicker in the interval between the Pectoralis major and Latissimus dorsi, where 
it closes in the axillary space, and divides at the outer margin of the latter 
muscle into two layers, one of which passes in front, and the other behind it; these 
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proceed as far as the spinous processes of the dorsal vertebre, to which they are 
attached. At the lower part of the thoracic region, this fascia is well-developed, 
and is continuous with the fibrous sheath of the Recti muscles. 


ANTERIOR THORACIC REGION. 


Pectoralis major. Pectoralis minor. 
Subclavius. : 


The Pectoralis major (fig. 279) is @ broad, thick, triangular muscle, situated at 
the upper and fore part of the chest, 
in front of the axilla. It arises 
from the anterior surface of the 
sternal half of the clavicle; from 
half the breadth of the anterior 
surface of the sternum, as low 
down as the attachment of the 
cartilage of the sixth or seventh 
rib; its origin consisting of apo- 
neurotic fibres, which intersect with 
.those of the opposite muscle; it 
also arises from the cartilages of 
all the true ribs, with the exception, 
‘frequently, of the first, or of the 
‘seventh, or both; and from the 4 Dissection of 
_aponeurosis of the External oblique — PECTORAL REGION 
muscle of the abdomen. The fibres and AxiLLA 
from this extensive origin converge 
towards its insertion, giving to the 
muscle a radiated appearance. Those 
fibres which arise from the clavicle 
pass obliquely outwards and down- 
wards, and are usually separated 
_ from the rest by a cellular interval : 
those from the lower part of the 
sternum, and the cartilages of the 
lower true ribs, pass upwards and 
outwards ; whilst the middle fibres 
pass horizontally. As these threc 
sets of fibres converge, they are 
so disposed that the upper overlap 
the middle, and the middle the lower portion, the fibres of the lower portion being 
folded backwards upon themselves ; so that those fibres which are lowest in front 
become highest at their point of insertion. They all terminate in a fiat tendon, 
about two inches broad, which is inserted into the anterior bicipital ridge of the 
humerus. This tendon consists of two laminm, placed one in front of the other, 
and usually blended together below. The anterior, the thicker, receives the cla- 
vicular and upper half of the sternal portion of the muscle; the posterior lamina 
receiving the attachment of the lower half of the sternal portion: From this 
arrangement it results, that the fibres of the upper and middle portions of the 
muscle are inserted into the lower part of the bicipital ridge ; those of the lower 
portion, into the upper part. The tendon, at its insertion, is connected with that 
of the Deltoid ; it sends up an expansion over the bicipital groove towards the head 
of the humerus ; another backwards, which lines the groove; and a third to the 
fascia of the arm. | 

Relations.—By its anterior surface, with the integument, the superficial fascia, 
the Platysma, and the mammary gland. By its posterior surface—its thoracic 


Vic. 278.-—Dissection of Upper Extremity. 
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portion, with the sternum, the ribs and costal cartilages, the Subclavius, Pectoralis 
minor, Serratus magnus, and the Intercostals; its axillary portion forms the 
anterior wall of the axillary space, and covers the axillary vessels and nerves. Its 
upper border lies parallel with the Deltoid, from which itis separated by the cephalic 
vein and descending branch of the thoracico-acromialis artery. Its lower border 


Fia. 279.—Muscles of the Chest and Front of the Arm. Superficial View. 
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forms the anterior margin of the axilla, being at first separated from the Latissimus 
dorsi by a considerable interval ; but both muscles gradually converge towards the 
outer part of the space. 

Dissection.—Detach the Pectoralis major by dividing the muscle along its attachment 
to the clavicle, and by making a vertical incision through its substance a little external to 
its line of attachment to tho sternum and costal cartilages. Tho muscle should then be 
reflected outwards. and its tendon carefully examined. The Pectoralis minor is now 
exposed, and immediately above it, in the interval between its upper border and the clavicle 
& strong fascia, the costo-coracoid membrane. 

The costo-coracoid membrane protects the axillary vessels and nerves. It is 
attached above to the edges of the Subclavian groove on the under surface of the 
clavicle so as to enclose the Subclavius muscle; from this it passes down the 
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upper border of the Pectoralis minor. Externally it is very thick and dense, and 
forms a strong fibrous band, which extends from the coracoid process to the first 
rib, near to the origin of the Subclavius muscle. This portion is sometimes called 
the costo-coracoid ligament. Below it is thin, and at the upper border of the 
Pectoralis minor it splits into two layers to invest the muscle; from the lower 
border of the Pectoralis minor it is continued downwards to join the axillary fascia, 
and outwards to join the fascia over the short head of the Biceps. The costo- 
coracoid membrane is pierced by the cephalic vein, the thoracico-acromialis artery 
and vein, superior thoracic artery, and anterior thoracic nerves. 

The Pectoralis minor (fig. 280) is a thin, flat, triangular muscle, situated at 
the upper part of the thorax, bencath the Pectoralis major. It arises by three 
tendinous digitations, from the upper margin and outer surface of the third, fourth, 
and fifth ribs, near their cartilages, and from the aponeurosis covering the Inter- 
costal muscles; the fibres pass upwards and outwards, and converge to form a flat 
tendon, which is inserted into the anterior border of the coracoid process of the 
scapula. 

Relations. —By its anterior surface, with the Pectoralis major, and the superior 
thoracic vessels and nerves. By its posterior surface, with the ribs, Intercostal 
muscles, Serratus magnus, the axillary space, and the axillary vessels and nerves. 
Its upper border is separated from the clavicle by a triangular interval, broad 
internally, narrow externally, bounded in front by the costo-coracoid membrane, 
and internally by the ribs. In this space are seen the axillary vessels and nerves. 


The costo-coracoid membrane should now be ‘removed, when the Subclavius muscle 
will be seen. 


The Subclavius is a long, thin, spindle-shaped muscle, placed in the interval 
between the clavicle and the first rib. It arises by a short, thick tendon from the 
cartilage of the first rib, in front of the rhomboid ligament; the fleshy fibres 
proceed obliquely upwards and outwards, to be inserted into a deep groove on the 
under surface of the middle third of the clavicle. 

Relations.—By its upper surface, with the clavicle. By its under surface, it is 
separated from the first rib by tho subclavian vessels and brachial plexus of nerves. 
Its anterior surface is separated from the Pectoralis major by the costo-coracoid 
aponeurosis, which, with the clavicle, forms an osteo-fibrous sheath in which the 
muscle is enclosed. 

If the costal attachment of the Pectoralis minor is divided across, and tho muscle re- 
flected outwards, the axillary vessels and nerves are brought fully into view, and should 
be examined. . 

Nerves.—The Pectoral muscles are supplied by the anterior thoracic nerves; the 
Subclavius, by a filament from the cord formed by the union of the fifth and sixth 
cervical nerves. 

Actions.— If the arm has been raised by the Deltoid, the Pectoralis major will, 
conjointly with the Latissimus dorsi and Teres major, depress it to the side of the 
chest ;-and, if acting singly, it will draw the arm across the front of the chest. The 
Pectoralis minor depresses the point of the shoulder, drawing the scapula down- 
wards and inwards to the thorax. The Subclavius depresses the shoulder, drawing 
the clavicle downwards and forwards. When the arms are fixed, all three muscles 
act upon the ribs, drawing them upwards and expanding the chest, and thus 
becoming very important agents in forced inspiration. Asthmatic patients always 
assume an attitude which fixes the shoulders, so that all these muscles may be 
brought into action to assist in dilating the cavity of the chest. 


LatTEeRAL THORACIC REGION. 
Serratus magnus. 


The Serratus magnus (fig. 280) is a broad, thin, and irregularly quadrilateral 
muscle, situated at the upper part and side of the chest. It arises by nine fleshy 
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digitations from the outer surface and upper border of the eight upper ribs (the 
second rib having two), and from the aponeurosis covering the upper intercostal 
spaces, and is inserted into the whole length of the anterior aspect of the posterior 
border of the scapula. This muscle has been divided into three portions, a superior, 
middle, and inferior, on account of the difference in the direction, and in the extent 
of attachment of each part. The upper portion, separated from the rest by a 
cellular interval, is a narrow but thick fasciculus, which arises by two digitations 
from the first and second ribs, and from the aponeurotic arch between them ; its 
fibres proceed upwards, outwards, and backwards, to be inserted into the triangular 
smooth surface on the anterior aspect of the superior angle of the scapula. The 
middle portion of the muscle arises by three digitations from the second, third, and 


Fria. 280.—Muscles of the Chest and Front of the Arm, with the Boundaries 
of the Axilla. 
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fourth ribs ; it forms a thin and broad muscular layer, which proceeds horizontally 
backwards to be inserted into the posterior border of the scapula, between the 
superior and inferior angles. The lower portion arises from the fifth, sixth, seventh, 
and eighth ribs, by four digitations, in the intervals between which are received 
corresponding processes of the External oblique ; the fibres pass upwards, outwards, 
and backwards, to be inserted into the anterior surface of the inferior angle of the 
scapula, by an attachment partly muscular, partly tendinous. 

Relations. —This muscle is covered, in front, by the Pectoral muscles ; behind, 
by the Subscapularis; above, by the axillary vessels and nerves. Its deep surface 
rests upon the ribs and Intercostal muscles. 


Nerves.— The Serratus magnus is supplied by the posterior thoracic nerve. 
DD2 
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_ Actions.—The Serratus magnus, as a whole, carries the scapula forwards, and 
at the same time raises the vertebral border of the bone. It is therefore concerned 
in the action of pushing. Its lower and stronger fibres move forwards the lower 
angle and assist the Trapezius in rotating the bone round an axis through its centre, 
and thus assists this muscle in raising the acromion and supporting weights upon 
the shoulder. It is possible that when the shoulders are fixed, the lower fibres 
may assist in raising and everting the ribs, but it is not the important inspiratory 
muscle which it was formerly believed to be. 


Dissection.—After completing the dissection of the Axilla, if the muscles of the back 
have been dissected, the upper extremity should be soparated from the trunk. Saw 
through the clavicle at its centre, and then cut through the muscles which connect the 
scapula and arm with the trunk, viz. the Pectoralis minor in front, Serratus magnus at 
the side, and the Levator anguli scapulre, the Rhomboids, Trapezius, and Latissimus dorsi 
behind. ‘These muscles should be cleaned and traced to their respective insertions. Then 
make an incision through the integument, commencing at the outer third of the clavicle, 
and extending along the margin of that bone, the acromion process, and spine of the 
scapula; the integument should be dissected from above downwards and outwards, whon 
the fascia covering the Deltoid is exposed (fig. 278, No. 3). 


The superficial fascia of the upper extremity is a thin cellulo-fibrous lamina, 
containing between its layers the superficial veins and lymphatics, and the cuta- 
neous nerves. It is most distinct in front of the elbow, and contains very large 
superficial veins and nerves; in the hand it is hardly demonstrable, the integument 
being closely adherent to the deep fascia by dense fibrous bands. Small subcu- 
taneous burse are found in this fascia, over the acromion, the olecranon, and the 
knuckles. The deep fascia of the upper extremity comprises the aponeurosis of 
the shoulder, arm, and forearm, the anterior and posterior annular ligaments of the 
carpus, and the palmar fascia. These will be considered in the description of the 
muscles of the several regions. 


ACROMIAL REGION. 
Deltoid. 


The deep fascia covering the Deltoid (deltoid aponeurosis) is a thick and strong 
fibrous layer, which covers the outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi; it is continuous, internally, with the 
fascia covering the great Pectoral muscle ; behind, with that covering the Infra- 
spinatus and back of the arm: above, it is attached to the clavicle, the acromion, 
and spine of the scapula. 

The Deltoid (fig. 279) is a large, thick, triangular muscle, which gives the 
rounded outline to the shoulder, and has received its namo from its resemblance to 
the Greek letter A reversed. It surrounds the shoulder-joint in the greater part of 
its extent, covering it on its outer side, and in front and behind. It arises from the 
outer third of the anterior border and upper surface of the clavicle ; from the outer 
margin and upper surface of the acromion process; and from the whole length of 
the lower lip of the posterior border of the spine of the scapula. From this ex- 
tensive origin the fibres converge towards their insertion, the middle passing 
vertically, the anterior obliquely backwards, the posterior obliquely forwards ; they 
unite to form a thick tendon, which is inserted into a rough prominence on the 
middle of the outer side of the shaft of the humerus. This muscle is remarkably 
coarse in texture, and the arrangement of its muscular fibres is somewhat 
peculiar; the central portion of the muscle, that is to say, the part arising from 
the acromion process, consists of oblique fibres, which arise in a bipenniform 
manner from the sides of tendinous intersections, generally four in number, which 
are attached above to the acromion process and pass downwards parallel to one 
another in the substance of the muscle. The oblique muscular fibres thus formed 
are inserted into similar tendinous insertions, generally three in number, which 


ANTERIOR SCAPULAR REGION. 389 


pass upwards from the insertion of the muscle into the humerus and alternate 
with the descending septa. The lateral portions of the muscle, that is to say the 
fibres arising from the clavicle and spine of the scapula, are not arranged in this 
manner, but consist of parallel fasciculi passing from their origin above to be in- 
serted into the margins of the inferior tendon. 

Relations.—By its superficial surface, with the integument, the superficial 
fascia, Platysma, and supra-acromial nerves. Its deep surface is separated from 
the head of the humerus by a large sacculated synovial bursa, and covers the 
coracoid process, coraco-acromial ligament, Pectoralis minor, Coraco-brachialis, 
both heads of the Biceps, tendon of the Pectoralis major, insertions of the Supra- 
spinatus, Infraspinatus, and Teres minor, the scapular and external heads of the 
Triceps, the circumflex vessels and nerve, and the humerus. Its anterior border 
is separated from the Pectoralis major by a cellular interspace, which lodges the 
cephalic vein and descending branch of the acromial thoracic artery. Its posterior 
border rests on the Infraspinatus and Triceps muscles. 

Nerves.—The Deltoid is supplied by the circumflex nerve. 

Actions.—The Deltoid raises the arm directly from the side, so as to bring it at 
right angles with the trunk. Its anterior fibres, assisted by the Pectoralis major, 
draw the arm forwards; and its posterior fibres, aided by the Teres major and 
Latissimus dorsi, draw it backwards. . 


Dissection.—Divide the Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, the acromion process, and spine of the scapula, and reflect it 
downwards : the bursa will be seen on its under surface, as well as the circumflex vessels 
and nerve. The insertion of the muscle should be carefully examined. 


ANTERIOR SCAPULAR REGION. 
Subscapularis. 


The subscapular fascia is a thin membrane attached to the entire circum- 
ference of the subscapular fossa, and affording attachment by its inner surface to 
some of the fibres of the Subscapularis muscle: when this is removed, the Sub- 
scapularis muscle is exposed. 

The Subscapularis (fig. 280)°is a large triangular muscle, which fills up the 
subscapular fossa, arising from its internal two-thirds, with the exception of a 
harrow margin along the posterior border, and the surfaces at the superior and in- 
ferior, angles which afford attachment to the Serratus magnus. Some fibres arise 
from tendinous laminw, which intersect the muscle, and are attached to ridges on 
the bone; and others from an aponeurosis, which separates the muscle from the 
Teres major and the long head of the Triceps. The fibres pass outwards, and, 
gradually converging, terminate in a tendon, which is inserted into the lesser 
tuberosity of the humerus. Those fibres which arise from the axillary border of 
the scapula are inserted into the neck of the humerus to the extent of an inch 
below the tuberosity. The tendon of the muscle is in close contact wath the 
capsular ligament of the shoulder-joint, and glides over a large bursa, which sepa- 
rates it from the base of the coracoid process. This bursa communicates with the 
cavity of the joint by an aperture in the capsular ligament. : 

Relations.—By its anterior surface, with the Serratus magnus, Coraco-bra- 
chialis, and Biceps, and the axillary vessels and nerves. By its posterior surface, 
with the scapula, the subscapular vessels and nerves, and the capsular ligament of 
the shoulder-joint. Its lower border is contiguous with the Teres major and 
Latissimus dorsi. 

Nerves.—It is supplied by the upper and lower subscapular nerves. 

Actions —The Subscapularis rotates the head of the humerus inwards ; when 
the arm is.raised, it draws the humerus downwards. It is a powerful defence to 
the front of the shoulder-joint, preventing displacement of the head of the bone 
forwards. 
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PostERIoR ScaPuLAR Reaion. (Fig. 281.) 


Supraspinatus. Teres minor. 
Infraspinatus. Teres major. 


Dissection.—-To expose these muscles, and to examine their mode of insertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the 
scapula and acromion process. Remove the clavicle by dividing the ligaments connecting 
it with the coracoid process, and separate it at its articulation with the scapula: divide the 
acromion process near its root with a saw. The fragments being removed, the tendons of 
the posterior Scapular muscles will be fully exposed, and can be examined. A block 
should be placed benoath the shoulder-joint, su as to make the muscles tense. 


The supraspinous fascia is a thick and dense membranous layer, which com- 
pletes the osseo-fibrous case in which the Supraspiuatus muscle is contained ; 
affording attachment, by its immer surface, to some of the fibres of the muséle. 


Fia. 281. —Muscles on the Dorsum of the Scapula and the Triceps. 





It is thick internally, but thinner externally under the coraco-acromial ligament. 
When this fascia is removed, the Supraspinatus muscle is exposed. 

The Supraspinatus muscle occupies the whole of the supraspinous fossa, arising 
from its internal two-thirds, and from the strong fascia which covers its surface. 
The muscular fibres converge to a tendon, which passes: across the capsular liga- 
ment of the shoulder-joint, to which it is intimately adherent, and is inserted into 
the highest of the three facets on the great tuberosity of the humerus. | 

Relations.—By its wpper surface, with the Trapezius, the clavicle, the acromion, 
the coraco-acromial ligament, and the Deltoid. By its under surface, with the 
ee the suprascapular vessels and nerve, and upper part of the shoulder- 
joint. 
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The infraspinous fascia is a dense fibrous membrane, covering in the Infra- 
spinatus muscle, and attached to the circumference of the infraspinous fossa: it 
affords attachment, by its inner surface, to some fibres of that muscle. At the point 
where the infraspinatus ceases to be covered by the Deltaid, this fascia gives off a 
strong process which divides into two to enclose the Deltoid muscle, one layer 
passes over the muscle forming the Deltoid fascia already described, the other 
passes beneath the deltoid to the shoulder-joint. 

The Infraspinatus is a thick triangular muscle, which occupies the chief part 
of the infraspinous fossa, arising by fleshy fibres from its internal two-thirds ; 
aud by tendinous fibres from the ridges on its surface: it also arises from a strong 
fascia which covers it externally, and separates it from the eres major and 
minor. The fibres converge to a tendon, which glides over the external border of 
the spine of the scapula, and, passing across the capsular ligament of the shoulder- 
joint, is inserted into the middle facet on the great tuberosity of the humerus. 
The tendon of this muscle is occasionally separated from the spine of the scapula 
by a synovial bursa, which communicates with the synovial membrane of the 
shoulder-joint. 

Relations.—By its posterior surface, with the Deltoid, the Trapezius, Latissimus 
dorsi, and the integument. By its anterior surface, with the scapula, from which 
it is separated by the suprascapular and dorsalis scapule vessels, and with the 
capsular ligament of the shoulder-joint. Its lower border is in contact with the 
Teres minor, and occasionally united with it, and with the Teres major. 

The Teres minor is a narrow, elongated muscle, which lies along the inferior 
border of the scapula. It arises from the dorsal surface of the axillary border of 
the scapula for the upper two-thirds of its extent, and from two aponeurotic 
lamine, one of which separates this muscle from the Infraspinatus, the other from 
the Teres major ; its fibres pass obliquely upwards and outwards, and terminate in 
a tendon, which is inserted into the lowest of the three facets on the great tube- 
rosity of the humerus, and, by fleshy fibres, into the humerus immediately below 
it. The tendon of this muscle passes across the capsular ligament of the shoulder- 
joint. 

Relations.—-By its posterior surface, with the Deltoid, the Latissimus dorsi, and 
the integument. Byits anterior surface, with the scapula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoulder-joint. By its 
apper border, with the Infraspinatus. By its lower border, with the ‘Teres major, 
from which it is separated anteriorly by the long head of the Triceps. 

The Teres major is a broad and somewhat flattened muscle, which arises from 
the dorsal aspect of the inferior angle of the scapula, and from the fibrous septa 
interposed between it and the Teres minor and Infraspinatus; the fibres are 
directed upwards and outwards, and terminate in a flat tendon, about two inches 
in length, which is inserted into the posterior bicipital ridge of the humerus. The 
tendon of this muscle, at its insertion into the humerus, lies behind that of the 
Latissimus dorsi, from which it is separated by a synovial bursa, the two tendons 
being, however, united along their lower borders for a short distance. e 

Relations.—By its posterior surface, with the integument, from which it is 
separated, internally, by the Latissimus dorsi; and externally, by the long head of 
the Triceps. By its anterior surface, with the Subscapularis, Latissimus dorsi, 
Coraco-brachialis, short head of the Biceps, the axillary vessels, and brachial 
plexus of nerves. Its wpper border is at first in relation with the Teres minor, 
from which it is afterwards separated by the long head of the Triceps. Its lower 
border forms, in conjunction with the Latissimus dorsi, part of the posterior 
boundary of the axilla. 

_ Nerves.—The Supra- and Infraspinatus muscles are supplied by the supra- 
scapular nerve; the Teres minor, by the circumflex; and the Teres major, by the 
lower subscapular. 

Actions.—The Supraspinatus assists the Deltoid in raising the arm from the 
side, and fixes the head of the humerus in its socket. The Infraspinatus and Teres 
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minor rotate the head of the humerus outwards: when the arm is raised, they assist 
in retaining it in that position, and carrying it backwards. One of the most im- 
portant uses of these three muscles is the great protection they afford to the 
shoulder-joint, the Supripinatus supporting it above, and preventing displacement 
of the head of the humerus upwards, whilst the Infraspinatus and Teres minor pro- 
tect it behind, and prevent dislocation backwards. The Teres major assists the 
Latissimus dorsi in drawing the humerus downwards and backwards when pre- 
viously raised, and rotating it inwards; when the arm is fixed, it may assist the 
Pectoral and Latissimus dorsi muscles in drawing the trunk forwards. 


ANTERIOR HumERAL Reaion. (Fig. 280.) 
Coraco-Brachialis. Biceps. Brachialis Anticus. 


Dissection._-The srm being placed on the table, with the front surface uppermost, 
make « vertical incision through the integument along the middle line, from the outer 
extremity of tho anterior fold of the axilla, to about two inches below the elbow-joint, 
where it should be joined by a transverse incision, extending from the inner to the outer 
side of the forearm; the two flaps being reflocted on either side, the fascia should bo 
examined (fig. 278). 

The deep fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attached, above, to the clavicle, acromion, 
and spine of the scapula ; it forms a thin, loose, membranous sheath investing the 
muscles of the arm, sending down septa between them, and composed of fibres 
disposed in a circular or spiral direction, and connected together by vertical and 
oblique fibres. It differs in thickness at different parts, being thin over the Biceps, 
but thicker where it covers the 'I'riceps, and over the condyles of the humerus: it 
is strengthened by fibrous aponeuroses, derived from the Pectoralis major and 
Latissimus dorsi, on the inner side, and from the Deltoid externally. On either side 
it gives off a strong intermuscular septum, which is attached to the condyloid ridge 
and condyle of the humerus. These septa serve to separate the muscles of the 
anterior from those of the posterior brachial region, The external intermuscular 
septum extends from the lower part of the anterior bicipital ridge, along the 
external condyloid ridge, to the outer coudyle ; it is blended with the tendon of the 
Deltoid ; gives attachment to the Triceps behind, to the Brachialis anticus, Supi- 
nator longus, and Extensor carpi radialis longior, in front; and is perforated by the 
musculo-spiral nerve, and superior profunda artery. The internal intermuscular 
septum, thicker than the preceding, extends from the lower part of the posterior 
lip of the bicipital groove below the Teres major, along the internal condyloid ridge 
to the inner condyle ; it 1s blended with the tendon of the Coraco-brachialis, and 
affords attachment to the Triceps behind, and the Brachialis anticus in front. It 
is perforated by the ulnar nerve, and the inferior profunda and anastomotic arteries. 
At the elbow, the deep fascia is attached to all the prominent points round the 
joint, and is continuous with the fascia of the forearm. On the removal of this 
fascia, the muscles of the anterior humeral region are exposed. 

The Coraco-Brachialis, the smallest of the three muscles in this region, is 
situated at the upper and inner part of the arm. It arises by fleshy fibres from 
the apex of the coracoid process, in common with the short head of the Biceps, 
and from the intermuscular septum between the two muscles; the fibres pass 
downwards, backwards, and a little outwards, to be inserted by means of a flat 
tendon into a rough ridge at the middle of the inner side of the shaft of the 
humerus between the origins of the Triceps and Brachialis anticus. It is per- 
forated by the musculo-cutaneous nerve. The inner border of the muscle forms a 
guide to the position of the brachial artery in tying the vessel in the upper part of 
its course. 

Relations.—By its anterior surface, with the Deltoid and Pectoralis major above, 
and at its insertion with the brachial vessels and median nerve which cross it. 
By its posterior surface, with the tendons of the Subscapularis, Latissimus dorsi, 
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and Teres major, the short head of the Triceps, the humerus, and the anterior cir- 
cumflex vessels. By its znner border, with the brachial artery, and the median and 
musculo-cutaneous nerves. By its outer border, with the short head of the Biceps 
and Brachialis anticus. a 

The Biceps is a long fusiform muscle, occupying the whole of the anterior 
surface of the arm, and divided above into two portions or heads, from which cir- 
cumstance it has received its name. The short head arises by a thick flattened 
tendon from the apex of the coracoid process, in common with the Coraco- 
brachialis. The long head arises from the upper margin of the glenoid cavity, 
by a long rounded tendon, which is continuous with the glenoid ligament. This 
tendon arches over the head of the humerus, being enclosed in a special sheath of 
the synovial membrane of the shoulder-joint ; it then pierces the capsular ligament 
at its attachment to the humerus, and descends in the bicipital groove, in which 
it is retained by a fibrous prolongation from the tendon of the Pectoralis major. 
The fibres from this tendon form a rounded belly, and, about the middle of the 
arm, join with the portion of the muscle derived from the short head. The belly 
of the muscle, narrow and somewhat flattened, terminates above the elbow in a 
flattened tendon, which is inserted into the back part of the tuberosity of the 
radius, a synovial bursa being interposed between the tendon and the front of the 
tuberosity. The tendon of the muscle is thin and broad; as it approaches the 
radius it becomes narrow and twisted upon itself, being applied by a flat surface to 
the back part of the tuberosity: opposite the bend of the elbow the tendon gives 
off, from its inner side, a broad aponeurosis, the bicipital fascia (semilunar fascia), 
which passes obliquely downwards and inwards across the brachial artery, and is 
continuous with the fascia of the forearm (fig. 279). The inner border of this 
muscle forms a guide to the position of the vessel, in tying the brachial artery in 
the middle of the arm.* 

Relations.—Its anterior surface is overlapped above by the Pectoralis major and 
Deltoid ; in the rest of its extent it is covered by the superticial and deep fasciw 
and the integument. Its posterior surface rests on the shoulder-joint and humerus, 
from which it is separated by the Subscapularis, Teres major, Latissimus dorsi, 
Brachialis anticus, and the musculo-cutaneous nerve. Its duver border is in rela- 
tion with the Coraco-brachialis, the brachial vessels, and median nerve ; its vuter 
border, with the Deltoid and Supinator longus. 

The Brachialis Anticus is a broad muscle, which covers the elbow-joint and tho 
lower half of the front of the humerus. It is somewhat compressed from before 
backward, and is broader in the middle than at either extremity. It arises from 
the lower half of the outer and inner surfaces of the shaft of the humerus; and 
commences above at the insertion of the Deltoid, which it embraces by two angular 
processes. Its origin extends below, to within an inch of the margin of the arti- 
cular surface, and is limited on each side by the external and internal borders of 
the shaft of the humerus. It also arises from the intermuscular septa on each 
side, but more extensively from the inner than the outer. Its fibres converge to a 
thick tendon, which is inserted into a rough depression on the anterior sugface of 
the coronoid process of the ulna, being received into an interval between two fleshy 
slips of the Flexor digitorum profundus. 

Relations.— By its anterior surface, with the Biceps, the brachial vessels, mus- 
culo-cutaneous, and median nerves. By its posterior surfacc, with the humerus 
and front of the elbow-joint. By its inner border, with the Triceps, ulnar nerve, 
and Pronator radii teres, from which it is separated by the intermuscular septum. 


* A third head to the Biceps is occasionally found (Theile says as often as once in 
eight or nine subjects), arising at the upper and inner part of the Brachialis anticus, with 
the fibres of which it 1s continuous, and inserted into the bicipita] fascia and inner side of 
the tendon of the Biceps. In most cases this additional slip passes behind the brachial 
artery in ‘its course down the arm. Occasionally the third head consists of two slips, 
which pass down, one in front, the other behind the artery, concealing the vessel in the 
lower half of the arm. 
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By its outer border, with the musculo-spiral nerve, radial recurrent artery, the 
Supinator longus, and Extensor carpi radialis longior. 

Nerves.—The muscles of this group are supplied by the musculo-cutaneous 
nerve. The Brachialis.anticus usually receives an additional filament from the 
musculo-spiral. | 

Actions,—The Coraco-brachialis draws the humerus forwards and inwards, and 
at the same time assists in elevating it towards the scapula. The Biceps and 
Brachialis anticus are flexors of the forearm: the former muscle is also a supina- 
tor, and serves to render tense the fascia of the forearm by means of the broad 
aponeurosis given off from its tendon. When the forearm is fixed, the Biceps and 
Brachialis anticus flex the arm upon the forearm, as is seen in efforts of climbing. 
The Brachialis anticus forms an important defence to the elbow-joint. 


PosterRiok HuMERAL REGION. 
Triceps. Subanconeus. 


The Triceps (fig. 281) is situated on the back of the arm, extending the entire 
length of the posterior surface of the humerus. It is of large size, and divided 
above into three parts; hence its name. These three portions have been named 
(1) the middle, scapular, or long head, (2) the external, or long humeral, and (3) 
the internal, or short humeral head. 

The middle or scapular head arises, by a flattened tendon, from a rough trian- 
gular depression, immediately below the glenoid cavity, being blended at its upper 
part with the capsular ligament; the muscular fibres pass downwards between tlie 
two other portions of the muscle, and join with them in the common tendon of 
insertion. 

The external head arises from the posterior surface of the shaft of the humerus, 
between the insertion of the Teres minor and the upper part of the musculo-spiral 
groove, from the external border of the humerus and the external intermuscular 
septuin: the fibres from this origin converge towards the common tendon of 
insertion. 

The internal head arises from the posterior surface of the shaft of the humerus, 
below the groove for the musculo-spiral nerve, commencing above, narrow and 
pointed, below the insertion of the Teres major, and extending to within an inch 
of the trochlear surface: it also arises from the internal border of the humerus 
and internal intermuscular septum. The fibres of this portion of the muscle are 
directed, some downwards to the olecranon, whilst others converge to the common 
tendon of insertion. 

The common tendon of the Triceps commences about the middle of the back part 
of the muscle : it consists of two aponeurotic lamin, one of which is subcutaneous 
and covers the posterior surface of the muscle for the lower half of its extent: the 
other is more deeply seated in the substance of the muscle : after receiving the at- 
tachment of the muscular fibres, they join together above the elbow, and are inserted 
into the back part of the upper surface of the olecranon process, a small bursa 
occasionally multilocular, being situated on the front part of this surface, beneath 
the tendon. 

The long head of the Triceps descends between the Teres minor and Teres 
major, dividing the triangular space between these two muscles and the humerus 
into two smaller spaces, one triangular, the other quadrangular (fig. 281). The 
triangular space contains the dorsalis scapule vessels ; it ia bounded by the Teres 
minor above, the Teres major below, and’ the scapular head of the Triceps ex- 
ternally: the quadrangular space transmits the posterior circumflex vessels and 
nerve; it is bounded by the Teres minor above, the Teres major below, the 
scapular head of the Triceps internally, and the humerus externally. 

_ Relations.—By its posterior surface, with the Deltoid above: in the rest of its 
extent it is subcutaneous, By its anterior surface, with the humerus, musculo- 
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spiral nerve, superior profunda vessels, and back part of the elbow-joint. Its 
middle or long head is in relation, behind, with the Deltoid and Teres minor ; in 
front, with the Subscapularis, Latissimus dorsi, and Teres major. 

The Subanconeus is a small muscle distinct from the Triceps, and analogous to 
the Subcrureus in the lower limb. It may be exposed by removing the Triceps from 
the lower part of the humerus. It consists of one or two slender fasciculi, which 
arise from the humerus, immediately above the olecranon fossa, and are inserted 
into the posterior ligament of the elbow-joint. 

Nerves.—The Triceps and Subanconeus are supplied by the musculo-spiral 
nerve, | 

Actions.—The Triceps is the great Extensor muscle of the forearm ; serving, 
when the forearm is flexed, to draw it into a right line with the arm. It is the 
direct antagonist of the Biceps and Brachialis anticus. When the arm is extended, 
the long head of the muscle may assist the Teres major and Latissimus dorsi in 
drawing the humerus backwards. The long head of the Triceps protects the under 
part of the shoulder-joint, and prevents displacement of the head of the humerus 
downwards and backwards. 


MUSCLES OF THE [ForEARM. 


Dissection. —To dissect the forearm, place the limb in the position indicated in fig. 278 ; 
make a vertical incision along the middle line from the elbow to the wrist, und a transverse 
incision at each extremity of this; the flaps of integument being removed, the fascia of 
the forearm is exposed. 

The deep fascia of the forearm, continuous above with that enclosing the arm, 
is a dense highly glistening aponeurotic investment, which forms a general slicath 
enclosing the muscles in this region; it is attached behind to the olecranon and 
posterior border of the ulna, and gives off from its inner surface numerous inter- 
muscular septa, which enclose each muscle separately. Below, it is continuous in 
front with the anterior annular ligament, and forms a sheath for the tendon of the 
Palmaris longus muscle, which passes over the annular ligament to be iserted 
into the palmar fascia. Behind, near the wrist joint, it becomes much thickened 
by the addition of many transverse fibres, and forms the posterior annular liga- 
ment. It consists of circular and oblique fibres, connected together by numerous 
vertical fibres. It is much thicker on the dorsal than on the palmar surface, and 
at the lower than at the upper part of the forearm, and is strengthened by 
tendinous fibres derived from the Brachialis anticus and Biceps in front, arffl from 
the ‘Triceps behind. Its inner surface gives origin to muscular fibres, especially 
at the upper part of the inner and outcr sides of the forearm, and forms the 
boundaries of a series of conical-shaped cavities, in which,the muscles are con- 
tained. Besides the vertical septa separating each muscle, transverse septa are 
given off both on the anterior and posterior surfaces of the forearm, separating the 
deep from the superficial layer of muscles. Numerous apertures exist in the fascia 
for the passage of vessels and nerves; one of these, of large size, situated at the 
front of the elbow, serves for the passage of a communicating branch between the 
superficial and deep veins. 

The muscles of the forearm may be subdivided into groups corresponding to 
the region they occupy. One group occupies the inner and anterior aspect of the 
forearm, and comprises the Flexor and Pronator muscles. Another group occupies 
its outer side; and a third, its posterior aspect.. The two latter groups include all 
the Extensor and Supinator muscles. | 


ANTERIOR BRACHIAL REGION. 
Superficial Layer. 
Pronator radii teres. Flexor carp! ulnaris. 


Flexor carpi radialis. Flexor sublimis digitorum. 
Palmaris longus. | 
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These muscles take origin from the internal condyle of the humerus by a com- 
mon tendon, 

The Pronator radii teres arises by two heads. One, the larger and more 
superficial, arises from the humerus, immediately above the internal condyle, and 
from the tendon common to the origin of the other muscles; also from the fascia 
of the forearm, and intermuscular septum between it and the Flexor carpi radialis. 
The other head is a thin fasciculus, which arises from the inner side of the coro- 
noid process of the ulna, joining the preceding at an acute angle. Between the 
two heads passes the median nerve. The muscle passes obliquely across the fore- 
arm from the inner to the outer side, and 
terminates in a flat tendon, which turns Fic. 282.--Front of the Left Forearm. 
over the outer margin of the radius, and is Superficial Muscles. 
inserted into a rough ridge at the middle | 
of the outer surface of the shaft of that 
bone. 

Relations.—By its anterior surface, with 
the deep fascia, the Supinator longus, and 
the radial vessels and nerve. By its pos- 
terior surface, with the Brachialis anticus, 
Flexor sublimis digitorum, the median nerve, 
and ulnar artery: the small, or deep, head 
being interposed between the two latter 
structures. Its owter border forms the inner 
boundary of a triangular space, in which is 
placed the brachial artery, median nerve, 
and tendon of the Biceps muscle. Its inner 
border is in contact with the Flexor carpi 
radialis. 

The Flexor carpi radialis lies on the 
inner side of the preceding muscle. It 
arises from the internal condyle by the com- 
mon tendon, from the fascia of the forearm, 
and from the intermuscular septa between 
it and the Pronator teres, on the outside ; the 
Palmaris longus, internally ; and the Flexor 
sublimas digitorum, beneath. Slender and 
aponeurotic in structure at its commence- 
ment, it increases in size, and terminates in 
a tendon which forms the lower two-thirds 
of its length. This tendon passes through 
a canal on the outer side of the annular 
ligament, runs through a groove in the os 
trapezium (which is converted into a canal 
by a fibrous sheath, and lined by a synovial 
membrane), and is inserted into the base 
of the metacarpal bone of the index finger. 
The radial artery lies between the tendon of 
this muscle and the Supinator longus, and 
may easily be tied in this situation. 

Relations.—By its superficial surface, 
with the deep fascia and the integument. 
By its deep surface, with the Flexor sublimis Yi 
digitorum, Flexor longus pollicis, and wrist- Ltt 
joint. By its outer border, with the Prona- 
tor radii teres and the radial vessels. By its inner border, with the Palmaris 
longus above, and the median nerve below. 

The Palmaris longus is a slender, fusiform muscle, lying on the inner side of 
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the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from the deep fascia, and the intermuscular septa between it and the 
adjacent muscles. It terminates in a slender flattened tendon, which passes over 
the annular ligament, to end in the palmar fascia, frequently sending a tendi- 
nous slip to the short muscles of the thumb. This muscle is often absent. 

Relations.—By its superficial surface, with the deep fascia. By its deep sur- 
face, with the Flexor digitorum sublimis. Internally, with the Flexor carpi ulnaris. 
Externally, with the Flexor carpi radialis. The median nerve lies close to the 
tendon, just above the wrist, on its inner and posterior side. 

The Flexor carpi ulnaris lies along the ulnar side of the forearm. It arises by 
two heads, connected by a tendinous arch, beneath which pass the ulnar nerve, 
and posterior ulnar recurrent artery. One head arises from the inner condyle of 
the humerus by the common tendon ; the other, from the inner margin of the 
olecranon; by an aponeurosis from the upper two-thirds of the posterior border of 
the ulna, in common with the Flexor profundus digitorum ; ‘and from the inter- 
muscular septum between it and the Flexor sublimis digitorum. The fibres termi- 
nate in a tendon, which occupies the anterior part of the lower half of the muscle, 
and is inserted into the pisiform bone, some fibres being prolonged to the annular 
ligament, to the unciform bone and base of the metacarpal bone of the little finger. 
The ulnar artery lies on the outer side of the tendon of this muscle, in the lower 
two-thirds of the forearm ; the tendon forming a guide in tying the vessel in this 
situation. 

Relations.—By its superficial surface, with the deep fascia, with which it is inti- 
mately connected for a considerable extent. By its deep surface, with the Flexor 
sublimis, the Flexor profundus, the Pronator quadratus, and the ulnar vessels and 
nerve. By its outer or radial border, with the Palmaris longus above, and the ulnar 
vessels and nerve below. 

The Flexor digitorum sublimis (perforatus) is placed bencath the preceding 
muscles, which therefore must be removed in order to bring its attachment into 
view. It is the largest of the muscles of the superficial layer, and arises by three 
heads. One head arises from the internal condyle of the humerus by the common 
tendon, from the internal lateral ligament of the elbow-joint, and from the inter- 
muscular septum common to it and the preceding muscles. The second head arises 
from the inner side of the coronoid process of the ulna, above the ulnar origin of 
the Pronator radii teres (fig. 194, p. 207). The third head arises from the oblique 
line of the radius, extending from'the tubercle to the insertion of the Pronator radii 
tereg. The fibres pass vertically downwards, forming a broad and thick muscle, 
which divides into four tendons about the middle of the forearm ; as these tendons 
pass beneath the annular ligament into the palm of the hand, they are arranged in 
pairs, the anterior pair corresponding to the middle and ring fingers; the posterior 
pair to the index and little fingers. The tendons diverge from one another as they 
pass onwards, and are finally inserted into the lateral margins of the second pha- 
langes, about their middle. After leaving the palm, the tendons, accompanied by 
the deep flexor tendons, lie in osseo-aponeurotic canals, formed by a strong fibrous 
band, which arches across them and is attached on each side to the margins of the 
phalanges. Opposite the base of the first phalanges each tendon divides, so as to 
leave a fissured interval, through which passes one of the tendons of the Flexor 
profundus; the two portions of the tendon then uxtite and form a grooved channel, 
into which the accompanying deep flexor tendon is received. Finally they subdivide 
a second time, to be inserted into the sides of the second phalanges about their 
middle (fig. 287). The tendons, whilst contained in the fibro-osseous canals, are 
connected to the phalanges by slender tendinous filaments, called vincula accessoria 
tendinum, and are invested by a synovial sheath. 

Relations.—In the forearm, by its superficial surface, with the deep fascia and 
all the preceding superficial muscles; by its deep surface, with the Flexor profun- 
dus digitorum, Flexor longus pollicis, the ulnar vessels and nerve, and the median 
nerve. In the hand, its tendons ‘are in relation, in front, with the nalmar fascia, 
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superficial palmar arch, and the branches of the median nerve ; behind, with the 
tendons of the deep flexor and the Lumbricales. 


ANTERIOR BRACHIAL REGION. 
Deep Layer. 


Flexor profundus digitorum. Flexor longus pollicis. 
Pronator quadratus. 

Dissection.—Divide each of the superficial muscles at its centre, and turn either end 
aside; the deep layer of muscles, together with the median nerve and ulnar vessels, will 
then be exposed. 

The Flexor profundus digitorum (perforans) (fig. 283) is situated on the 
ulnar side of the forearm, immediately beneath the superficial Flexors. It arises 
from the upper two-thirds of the anterior and inner surfaces of the shaft of the 
ulna, embracing the insertion of the Brachialis anticus above, and extending, 
below, to within a short distance of the Pronator quadratus. It also arises from a 
depression on the inner side of the coronoid process; by an aponeurosis from the 
upper two-thirds of the posterior border of the ulna, in common with the Flexor 
carpi ulnaris; and from the ulnar half of the interosseous membrane. The fibros 
form a fleshy belly of considerable size which divides into four tendons: these pass 
under the annular ligament beneath the tendons of the Flexor sublimis. Opposite 
tho first phalanges, the tendons pass between the two slips of the tendons of the 
¥lexor sublimis, and are finally inserted into the bases of the last phalanges. The 
tendon of the index finger is distinct; the rest are connected together by cellular 
tissue and tendinous slips, as far as the palm of the hand. 

Four small muscles, the Iumbricales, are connected with the tendons of the 
Flexor profundus in the palm. They will be described with the muscles in that 
region. 

Relations.—By its superficial surface, in the forearm, with the Flexor sublimis 
digitorum, the Flexor carpi ulnaris, the ulnar vessels and nerve, and the median 
nerve ; and in the hand, with the tendons of the superficial Flexor. By its deep 
surface, in the forearm, with the ulna, the interosseous membrane, the Pronator 
quadratus ; and in the hand, with the Interossei, Adductor pollicis, and deep 
palmar arch. By its wlnar border, with the Flexor carpi ulnaris. By its radial 
border, with the Flexor longus pollicis, the anterior interosseous vessels and nerve 
being interposed. 

The Flexor longus pollicis is situated on the radial side of the forearm, Jying 
on the same plane as the preceding. It arises from the grooved anterior surface 
of the shaft of the radius: commencing, above, immediately below the tuberosity 
and oblique line, and extending, below, to within a short distance of the Pronator 
quadratus. It also arises from the adjacent part of the interosseous membrane, 
and occasionally by a fleshy slip from the base of the coronoid process. The 
fibres pass downwards, and terminate in a flattened tendon, which passes beneath 
the annalar ligament, is then lodged in the interspace between the two heads of the 
Flexor brevis pollicis, and entering an osseo-aponeurotic canal similar to those 
for the other flexor tendons, is inserted into the base of the last phalanx of the 
thumb. 

Relations.—By its superficial surface, with the Flexor sublimis digitorum, 
Flexor carpi radialis, Supinator longus, and radial vessels. By its deep surface, 
with the radius, interosseous membrane, and Pronator quadratus. By its ulnar 
border, with the Flexor profundus digitorum, from which it is separated by the 
anterior interosseous vessels and nerve. 

The Pronator quadratus is a small, flat, quadrilateral muscle, extending trans. 
versely across the front of the radius and ulna, above their carpal extremities. It 
arises from the oblique line on the lower fourth of the anterior surface of the shaft 
of the ulna, and the surface of bone immediately below it ; from the anterior border 
of the ulna; and from a strong aponeurosis which covers the inner third of the 
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Fia. 283. —Front of the Left Forearm. Deep Muscles. 





muscle. The fibres pass hori- 
zontally outwards, to be in- 
serted into the lower fourth 
of the anterior surface and 
external border of the shaft 
of the radius. 

Relations.—By its super- 
ficial surface, with the Flexor 
profundus digitorum, the 
Flexor longus pollicis, Flexor 
carpi radialis, and the radial 
vessels, By its deep surface, 
with the radius, ulna, and 
interosseous membrane. 

Nerves.—All the muscles 
of the superficial layer are 
supplied by the median nerve, 
excepting the Flexor carpi 
ulnaris, which is supplied by 
the ulnar. Of the deep layer, 
the Flexor profundus digi- 
torum is supplied conjointly 
by the ulnar and by the 
median, through its branch, 
the anterior interosseous 
nerve, which also supplies 
the Flexor longus pollicis and 
Pronator quadratus. 

Actions.—These muscles 
act upon the forearm, the 
wrist, and hand. Those act- 
ing on the forearm are the 
Pronator radii teres and Pro- 
nator quadratus, which rotato 
the radius upon the ulna, 


.rendering the hand prone; 


when pronation has been fully 
effected, the Pronator radii 
teres assists the other muscles 
in flexing the forearm. The 
flexors of the wrist are the 
Flexor carpi ulnaris and radi- 
alis; and the flexors of the 
phalanges are the | Flexor 
sublimis and profundus digi- 
torum; the former flexing 
the second phalanges, and 
the latter the last. The 
Flexor longus pollicis flexes 
the last phalanx of the thumb. 
The three latter muscles, 
after flexing the phalanges, 
by continuing their action, 
act upon the wrist, assisting 
the ordinary flexors of this 


joint; and all those which 


are attached to the humerus 
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assist in flexing the forearm upon the arm. The Palmaris longus is a tensor 
of the palmar fascia ; when this action has been fully effected, it flexes the hand 
upon the forearm. 


RapiaAL Reaion. (Fig. 284.) 
Supinator longus. Extensor carpi radialis longior. 
Extensor carpi radialis brevior. 


Dissection.—Divide the integument in the same manner as in the dissection of the 
anterior brachial region ; and after having examined the cutaneous vessels and nerves 
and deep fascia, remove all those structures. The muscles will then be exposed. The 
removal of the fascia will be considerably facilitated by detaching it from below upwards. 
Great care should be taken to avoid cutting across the tendons of the muscles of the 
thumb, which cross obliquely the larger tendons running down the back of the radius. 


The Supinator longus is the most superficial muscle on the radial side of the 
forearm: it is fleshy for the upper two-thirds of its extent, tendinous below. It 
arises from the upper two-thirds of the external condyloid ridge of the humerus, 
and from the external intermuscular septum, being limited above by the musculo- 
spiral groove. The fibres terminate above the middle of the forearm in a flat 
tendon, which is inserted into the outer side of the base of the styloid process of 
the radius. | | 

Relations.—By its superficial surface, with the integument and fascia for the 
greater part of its extent; near its insertion it is crossed by the Iixtensor ogsis 
metacarpi pollicis and the Extensor primi internodii pollicis. By its deep surface, 
with the humerus, the Extensor carpi radialis longior and brevior, the insertion of 
the Pronator radii teres, and the Supinator brevis. By its «ner border, above thie 
elbow, with the Brachialis anticus, the musculo-spiral nerve, and radial recurrent 
artery; and in the forearm, with the radial vessels and nerve. 

The Extensor carpi radialis longior is placed partly beneath the preceding 
muscle. It arises from the lower third of the external condyloid ridge of the 
humerus, and from the external intermuscular septum. The fibres terminate at 
the upper third of the forearm in a flat tendon, which runs along the outer border 
of the radius, beneath the extensor tendons of the thumb; it then passes through 
& groove common to it and the Extensor carpi radialis brevior immediately behind 
the styloid process ; and is inserted into the base of the metacarpal bone of the 
index finger, on its radial side. 

Relations.—By its superficial surface, with the Supinator longus, and fascia 
of the forearm. Its outer side is crossed obliquely by the extensor tendons of the 
thumb. By its deep surface, with the elbow-joint, the Extensor carpi radialis 
brevior, and back part of the wrist. 

The Extensor carpi radialis brevior is shorter, as its name implies, and 
thicker than the preceding muscle, beneath which it is placed. It arises from the 
external condyle of the humerus by a tendon common to it and the three following 
muscles ; from the external lateral ligament of the elbow-joint ; from a strong 
aponeurosis which covers its surface; and from the intermuscular septa between 
it and the adjacent muscles. The fibres terminate about the middle of the fore- 
arm in a flat tendon, which is closely connected with that of the preceding muscle, 
accompanies it to the wrist lying in the same groove on the posterior surface of 
the radius ; passes beneath the annular ligament, and, diverging somewhat from 
its fellow, is inserted into the base of the metacarpal bone of the nee finger, 
on its radial side. 

The tendons of the two preceding muscles pass through the same compart- 
ment of the annular ligament, and are lubricated by a single synovial membrane, 
but are separated from each other by a small vertical ridge of bone as they lie in 
the groove at the back of the radius. 

Relations.—Dy its superficial surface, with the Extensor carpi radialis longior, 
and with the Extensor muscles of the thumb, which cross it. By its deep sur- 
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F 1a. 284.— Posterior Surface of Forearm. ace, with the Supinator brevi 

Superficial Muscles, eae of the Peoaaior ae ee 
radius, and wrist-joint. By its 
ulnar border, with the Extensor 
communis digitorum. 
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PostERIOR BRACHIAL REGION. 
(Fig. 284.) 
Superficial Layer. 
Extensor communis digitorum. 
Kixtensor minimi digiti. 
Extensor carpi ulnaris. 

Anconeus. 


The Extensor communis digi- 
torum is situated at the back part 
of the forearm. It arises from the 
external condyle of the humerus 
by the common tendon, from the 
deep fascia, and the intermuscular 
septa bettveen it and the adjacent 
muscles. Just below the middle of 
the forearm it divides into three 
tendons, which pass, together with 
the Extensor indicis, through a 
separate compartment of the an- 
nular ligament, lubricated by a 
synovial membrane. The tendons 
then diverge, the imnermost one 
dividing into two; and all, after 
passing across the back of the 
hand, are inserted into the second 
and third phalanges of the fingers 
in the following manner: each 
tendon becomes narrow and thick- 
ened opposite the metacarpo-pha- 
langeal articulation, and gives off 
a thin fasciculus upon each side of 
the joint whieh serves as the pos- 
terior ligament ; after having passed 
the joint, it spreads out into a 
broad aponeurosis, which covers 
the whole of the dorsal surface of 
the first phalanx ; being rei#forced, 
in this situation, by the tendons 
of the Interossei and Lumbricales. 
Opposite the first phalangeal joint 
this aponeurosis divides into three 
slips, a middle and two lateral : 
the former is inserted into the base 
of the second phalanx; and the 
two lateral, which are continued 
onwards along the sides of the 
second phalanx, unite by their con- 
tiguous margins, and are inserted 
into the dorsal surface of the last 
phalanx. As the tendon cross the 
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phalangeal joints, they furnish them with posterior ligaments. The tendons of 
the middle, ring, and little fingers are connected together, as they cross the hand, 
by small oblique tendinous slips, or vincule; those on each side of the ring finger 
are strong, and bind the tendon of this finger closely to those of the middle and 
little finger, so that it cannot, in general, be freely extended without moving the 
other two. There is also sometimes a thin slip between the tendons of the index 
and middle fingers. The tendons of the index and little fingers also receive, 
before their division, the special extensor tendons belonging to them. 

Relations.—By its superficial surface, with the fascia of the forearm and hand, 
the posterior annular ligament, and integument. By its deep surface, with the 
Supinator brevis, the Extensor muscles of the thumb and index finger, the pos- 
terior interosseous vessels and nerve, the wrist-joint, carpus, metacarpus, and 
phalanges. By its radial border, with the Extensor carpi radialis brevior. By 
its wlnar border, with the Extensor minimi digiti, and Extensor carpi ulnaris. 

The Extensor minimi digiti is a slender muscle placed on the inner side of 
the Extensor communis, with which it is generally connected. It arises from the 
common tendon by a thin tendinous slip, and from the intermuscular septa 
between it and the adjacent muscles. Its tendon runs through a separate com- 
partment in the annular ligament behind the inferior radio-ulnar joint, then 
divides into two as it crosses the hand, one slip being united to the common 
extensor by a cross-piece at the metacarpo-phalangeal articulation. Both finally 
spread into a broad aponeurosis, which blends with the common extensor to the 
finger, and is inserted into the second and third phalanges. The tendon is situated 
on the ulnar side, and somewhat more superficial than the common extensor. 

The Extensor carpi ulnaris is the most superficial muscle on the ulnar side of 
the forearm, It arises from the external condyle of the humerus, by the common 
tendon; from the middle third of the posterior border of the ulna below the Anco- 
neus, and from the fascia of the forearm. This muscle terminates in a tendon, 
which runs through a groove behind the styloid process of the ulna, passes through 
A separate compartment in the annular ligament, and is inserted into the ulnar 
side of the base of the metacarpal bone of the little finger. 

Relations.— By its superficial surface, with the fascia of the forearm. By its 
deep surface, with the ulna, and the muscles of the deep layer. 

__ The Anconeus is a small triangular muscle, placed behind and below the elbow- 
joint, and appears to be a continuation of the external portion of the Triceps. It 
arises by a separate tendon from the back part of the outer condyle of the humerus, 
and is inserted into the side of the olecranon, and upper fourth of the posterior 
surface of the shaft of the ulna; its fibres diverge from their origin, the upper 
ones being directed transversely, the lower obliquely inwards. 

_Relations.—By its superficial surface, with a strong fascia derived from the 
Triceps. By its deep surface, with the elbow-joint, the orbicular ligament, the 
ulna, and a small portiow of the Supinator brevis. 


PosTERIOR BracniaL Reaion. (Fig. 285.) 


Deep Layer. 
Supinator brevis. a Extensor primi internodii pollicis. 
Extensor ossis metacarp! pollicis. Extensor secundi internodii pollicis. 


Extensor indicis. 


The Supinator brevis is a broad muscle, of a hollow cylindrical form, curved 
round the upper third of the radius. It arises from the external condyle of the 
humerus, from the external lateral ligament of the elbow-joint, and the orbicular 
ligament of the radius, from the ridge on the ulna which runs obliquely down - 
wards from the posterior extremity of the lesser sigmoid cavity, from the triangular 
depression in front of it, and from a tendinous expansion which covers the surface 
of the muscle. The muscle surrounds the upper part of the radius: the upper 
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fibres forming a sling-like fasciculus, which encircles the neck of the radius above 
the tuberosity, and is attached to the back part of its inner surface; the middle 


Fig. 285.—Posterior Surface of the Forearm: 


Deep Muscles. 
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fibres are attached to the outer 
edge of the bicipital tuberosity ; 
the lower fibres to the oblique 
line of the radius, as low down 
as the insertion of the Pronator 
radii teres. This muscle is 
pierced by the posterior inter- 
osseous nerve. 

Relations.— By its superficial 
surface, with the superficial Ex- 
tensor and Supinator muscles, 
and the radial vessely and nerve. 
By its deep surface, with the 
elbow joint, the interosseous 
membrane, and the radius. 

The Extensor ossis meta- 
carpi pollicis is the most ex 
ternal and the largest of the deep 
Ixtensor muscles: it lies im- 
mediately below the Supinator 
brevis, with which it is some- 
times united. It arises from the 
posterior surface of the shaft of 
the ulna below the insertion of 
the Anconeus, from the inter- 
osseous ligament, and from the 
middle third of the posterior sur- 
face of the shaft of the radius. 
Passing obliquely downwards 
and outwards, it terminates in a 
tendon which runs through a 
groove on the outer side of the 
styloid process of the radius, ac- 
companied by the tendon of the 
Extensor primi internodii polli- 
cis, and is inserted into the base 
of the metacarpal bone of the 
thumb. ° 

Relations.—By its superficial 
surface, with the Extensor com- 
munis digitorum, [Extensor 
minimi digiti, and fascia of the 
forearm; and with the branches 
of the posterior interosseous 
artery and nerve which cross it. 
By its deep surface, with the 
ulna, interosseous membrane, 
radius, the tendons of the Ex- 
tensor carpi radialis longior 
and brevior, which it crosses 
obliquely ; and, at the outer side 
of the wrist, with the radial 


vessels. By its wpper border, with the Supinator brevis. By its lower border, 
with the Extensor primi internodii pollicis. 
The Extensor primi internodii pollicis, the smallest muscle of this group, lies 
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on the inner side of the preceding. It arises from the posterior surface of the 
shaft of the radius, below the Extensor ossis metacarpi, and from the interosseous 
membrane. Its direction is similar to that of the Extensor ossis metacarpi, its 
tendon passing through the same groove on the outer side of the styloid process, 
to be inserted into the base of the first phalanx of the thumb. 

Relations,-—-The same as those of the Extensor ossis metacarpi pollicis. 

The Extensor secundi internodii pollicis is much larger than the preceding 
muscle, the origin of which it partly covers in. It arises from the posterior sur- 
face of the shaft of the ulna, below the origin of the Extensor ossis metacarpi 
pollicis, and from the interosseous membrane. It terminates in a tendon which 
passes through a separate compartment in the annular ligament, lying in a narrow 
oblique groove at the back part of the lower end of the radius. It then crosses 
obliquely the Extensor tendons of the carpus, being separated from the other 
Extensor tendons of the thumb by a triangular interval, in which the radial artery 
is found; and is finally inserted into the base of the last phalanx of the thumb. 

Relations.—By its superficial surface, with the same parts as the Extensor ossis 
metacarpi pollicis. By its deep surface, with the ulna, interosseous membrane, 
radius, the wrist, the radial vessels, and metacarpal bone of the thumb. 

The Extensor indicis is a narrow elongated muscle, placed on the inner side of, 
and parallel with, the preceding. It arises from the posterior surface of the shaft 
of the ulna, below the origin of the Extensor secundi internodii pollicis and from 
the interosseous membrane. Its tendon passes with the Extensor communis digi- 
torum through the same canal in the annular ligament, and subsequently joins 
the tendon of the Extensor communis which belongs to the index finger, opposite 
the lower end of the corresponding metacarpal bone, lying to the ulnar side of the 
tendon from the common Extensor. It is finally inserted into the second and 
third phalanges of the index finger in the manner already described. 

Relations.—They are similar to those of the preceding muscles. 

Nerves.—The Supinator longus, Extensor carpi radialis longior, and Anconeus, 
are supplied by branches from the musculo-spiral nerve; the remaining muscles 
of the radial and posterior brachial regions, by the posterior interosseous nerve. 

Actions.—The muscles of the radial and posterior brachial regions, which com- 
prise all the Extensor and Supinator muscles, act upon the forearm, wrist, and 
hand; they are the direct antagonists of the Pronator and Flexor muscles. The 
Anconeus assists the Triceps in extending the forearm. The Supinator longus 
and brevis are the supinators of the forearm and hand: the former muscle more 
especially acting as a supinator when the limb is pronated. When supination has 
been produced, the Supinator longus, if still continuing to act, flexes the forearm. 
The Extensor carpi radialis longior and brevior, and Extensor carpi ulnaris 
muscles, are the Kxtensors of the wrist; continuing their action, they serve to 
extend the forearm upon the arm; they are the direct antagonists of the Flexor 
carpi radialis and ulnaris. The common lixtensor of the fingers, the Extensors 
of the thumb and the Extensors of the index and little fingers, serve to extend 
the phalanges into which they are inserted, and are the direct antagonists of the 
Flexors. By continuing their action, they assist in extending the forearm. The 
Eixtensors of the thumb, in consequence of the oblique direction of their tendons, 
assist in supinating the forearm when the thumb has been drawn inwards towards 
the palm. 


MUSCLES AND FAsci@ oF THE HAND. 


Dissection (fig. 278).—Make a transverse incision across the front of the wrist, and 

a second across the heads of the metacarpal bones: connect the two by a vertical 

incision in the middle line, and continue it through the centre of the middle finger. 

ete mall and posterior annular ligaments, and the palmar fascia, should then be 
issected. 


The Anterior Annular Ligament is a strong fibrous band, whieh arches over 
the carpus, converting the deep groove on the front of the carpal bones into a, canal, 
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beneath which pass the fiexor tendons of the fingers. It is attached, internally, to 
the pisiform bone, and unciform process of the unciform bone; and externally, to 
the tuberosity of the scaphoid, and to the inner part of the anterior surface and the 
ridge on the trapezium. It is continuous, above, with the deep fascia of the fore- 
arm, and below, with the palmar fascia. lt is crossed by the ulnar vessels and 
nerve, and the cutaneous branches of the median and ulnar nerves. At its outer 
extremity is the tendon of the Flexor carpi radialis, which lies in the groove 
on the trapezium between the attachments of the annular ligament to the bone. 
It has inserted into its upper and inner part the tendon of the Palmaris longus 
and part of the tendon of the Flexor carpi ulnaris, and has, arising from it 
below, the small muscles of the thumb and little finger. Beneath it pass 
the tendons of the Flexor sublimis and profundus digitorum, the Flexor longus 
pollicis, and the median nerve. One large synovial membrane encloses all the 
tendons as they pass beneath this ligament. It surrounds the tendons for some 
distance in the forearm, and also in the palm of the hand. It presents two pro- 
longations ; one is continuous with the sheath of the tendon of the Flexor longus 
pollicis, the other with that of 
the little finger. 
Fia. 286.— Transverso Section through tho Wrist, The Posterior Annular Liga- 
showing the Annular Ligaments and the Canals ; 

for the Passage of tho Tendons. ment is a strong fibrous band, 
extending transversely across the 

back of the wrist, and consisting 
of the deep fascia of the back 
of the forearm strengthened by 
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x the addition of some transverse 
fibres. It forms a sheath for 
4 the extensor tendons in their 


passage to the fingers, being at- 
tached, internally, to the ulna, 
the cuneiform and pisiform bones, 
and palmar fascia ; externally, to 
the margin of the radius: and, 
reas ee in its passage across the wrist, 
to the elevated ridges on the 
posterior surface of the radius. It presents six compartments for the passage of 
tendons, each of which is lined by a separate synovial membrane. These are, from 
without inwards—1. On the outer side of the styloid process for the tendons of the 
lixtensor ossis metacarpi, and Extensor primi internodii pollicis. 2. Behind the 
styloid process, for the tendons of the Extensor carpi radialis longior and brevior. 
3. Opposite the outer side of the posterior surface of the radius, for the tendon 
of the Extensor secundi internodii pollicis. 4. To the inner side of the latter, for 
the tendons of the Extensor communis digitorum, and Extensor indicis. 5. For 
the Extensor minimi digiti, opposite the interval between the radius and ulna. 
6. For tlie tendon of the Extensor carpi ulnaris, grooving the back of tha ulna. 
The synovial membranes lining these sheaths are usually very extensive, reach- 
ing from above the annular ligament, down upon the tendons almost to their 
Insertion. | 

The palmar fascia forms a common sheath which invests the muscles of the 
hand. I¢ consists of a central and two lateral portions. 

The central portion occupies the middle of the palm, is triangular in shape, of 
great strength and thickness, and binds down the tendons in this situation. It is 
narrow above, being attached to the lower margin of the annular ligament, and 
receives the expanded tendon of the Palmaris longus muscle. Below, it is broad 
and expanded, and opposite the heads of the metacarpal bones divides into four 
slips, for the four fingers. Each slip subdivides into two processes, which enclose 
the tendons of the Flexor muscles, blending with their sheath, and are attached 
laterally to the fibrous structures on either side of the metacarpo-phalangesl joint : 
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by this arrangement four arches are formed, under which the Flexor tendons pass. 
The intervals left in the fascia, between the four fibrous slips, transmit the digital 
vessels and nerves, and the tendons of the Lumbricales. At the points of division 
of the palmar fascia into the slips above mentioned, numerous strong transverse 
fibres bind the separate processes together. The palmar fascia is intimately adher- 
ent to the integument by numerous fibrous bands, and gives origin by its inner 
margin to the Palmaris brevis; it covers the superficial palmar arch, the tendons 
of the flexor muscles, and the branches of the median and ulnar nerves; and on 
each side it gives off a vertical septum, which is continuous with the interosseous 
aponeurosis, and separates the lateral from the middle palmar group of muscles. 

The lateral portions of the palmar fascia are thin fibrous layers, which cover, 
on the radial side, the muscles of the ball of the thumb; and, on the ulnar side, 
the muscles of the little finger; they are continuous with the dorsal fascia, and in 
the palm with the middle portion of the palmar fascia. 


MUSCLES OF THE Hann. 


_ The Muscles of the hand are subdivided into three groups :~-1. Those of the 
thumb, which occupy the radial side. 2. Those of the little finger, which occupy 
the ulnar side. 3. Those in the middle of the palm and between the interosseous 
spaces. 


Raviat Rraion. (lig. 287.) 
Muscles of the Thumb. 


Abductor pollicis. 

Opponens pollicis (Flexor ossis metacarp)). 
Flexor brevis pollicis. 

Adductor pollicis. 


The Abductor pollicis is a thin flat muscle, placed immediately beneath the 
integument. It arises from the ridge of the os trapezium and annular ligament ; 
and, passing outwards and downwards, is inserted by a thin flat tendon into the 
radial side of the base of the first phalanx of the thumb. 

Relations.—By its superficial surface, with the palmar fascia, By its deep sur- 
face, with the Opponens pollicis, from which it is separated by a thin aponeurosis. 
Its inner border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens pollicis is a small triangular muscle, placed beneath the pre- 
ceding. It arises from the palmar surface of the trapezium and annular ligament, 
passes downwards and outwards, and is inserted into the whole length of the 
metacarpal bone of the thumb on its radial side. 

Relations.—By its superficial surface, with the Abductor pollicis. By its deep 
surfact, with the trapezio-metacarpal articulation. By its inner border, with the 
Flexor brevis pollicis. 

The Flexor brevis pollicis is much larger than either of the two preceding 
muscles beneath which it is placed. It consists of two portions, in the interval 
between which lies the tendon of the Flexor longus pollicis. The anterior and 
more superficial portion arises from the trapezium and outer two-thirds of the 
annular ligament ; the deeper portion from the trapezoid, os magnum, bases of the 
second and third metacarpal bones, and sheath of the tendon of the Flexor carpi 
radialis. The two portions are united by a bundle of fibres, which pass behind the 
long flexor, and are inserted one on either side of the base of the first phalanx of 
the thumb, the outer portion being joined with the Abductor, and the inner with 
the Adductor. A sesamoid bone is developed in each tendon as it passes across the 
metacarpo-phalangeal joint. 

Relations.—By its superficial surface, with the palmar fascia. By its deep 
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surface, with the Adductor pollicis, and tendon of the Flexor carpi radialis. By 
its external surface, with the Opponens pollicis. By its internal surface, with the 
Adductor pollicis. 

The Adductor pollicts (fig. 283) is the most deeply seated of this group of 
muscles. It is of a triangular form, arising, by its broad base, from the lower two- 


Ira. 287.—Museles of the Left Hand. Palmar Surface. 
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thirds of the metacarpal bone of the middle finger on its palmar surface ; the 
fibres, proceeding outwards, converge, to be inserted, with the inner tendon of the 
Flexor brevis pollicis, into the ulnar side of the base of the first phalanx of the 
thumb, and into the internal sesamoid bone. 

Relations.-—By its superficial surface, with the Flexor brevis pollicis, thi tendons 
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of the Flexor profundus, and the Lumbricales. Its deep surface covers the first 
two interosseous spaces, from which it is separated by a strong aponeurosis. 

Nerves.—The Abductor, Opponens, and outer head of the Flexor brevis pollicis 
are supplied by the median nerve; the inner head of the Flexor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions.—The actions of the muscles of the thumb are almost sufficiently indi- 
cated by their names. This segment of the hand is provided with three Extensors 
—an Extensor of the metacarpal bone, an Extensor of the first, and an Iixtensor of 
the second phalanx ; these occupy the dorsal surface of the forearm and hand. 
There are, also, three Flexors on the palmar surface—a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
and the Flexor longus pollicis; there is also an Abductor and an Adductor. 
These muscles give to the thumb its extensive range of motion. 


Utnar Region. (Fig. 287.) 
Muscles of the Little Finger. 


Palmaris brevis. Flexor brevis minimi digiti. 
Abductor minimi digiti. Opponens minimi digiti (Flexor ossis metacarpi). 


The Palmaris brevis is a thin quadrilateral muscle, placed beneath the integu- 
ment on the ulnar side of the hand. It arises by tendinous fasciculi, from the 
annular ligament and palmar fascia; the fleshy fibres pass horizontally inwards, 
to be inserted into the skin on the inner border of the palm of the hand. 

Relations.—-By its superficial surface with the integument to which it is inti- 
mately adherent, especially by its inner extremity. By its deep surface, with 
the inner portion of the palmar fascia ; which separates it from the ulnar vessels 
and nerve, and from the muscles of the ulnar side of the hand. 

The Abductor minimi digiti is situated on the ulnar border of the palm of the 
hand. It arises from the pisiform bone, and from an expansion of the tendon of 
the Flexor carpi ulnaris; and terminates in a flat tendon, which is inserted into 
the ulnar side of the base of the first phalanx of the little finger, sending an offset 
to the extensor tendon on the back of the phalanx. 

Relations.—By its superficial surface, with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface, with the Flexor ossis meta- 
carpi. By its inner border, with the Flexor brevis minimi digiti. 

The Flexor brevis minimi digiti lies on the same plane as the preceding 
muscle, on its radial side. It arises from the tip of the unciform process of the 
uneciform bone, and anterior surface of the annular ligament, and is inserted into 
the base of the first phalanx of the little finger, with the preceding. It is separated 
from the Abductor at its origin, by the deep branches of the ulnar artery and 
nerve. This muscle is sometimes wanting; the Abductor is then, usually, of large 
81Ze. 

Relations.—By its superficial surface, with the internal portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface, with the Opponens. 

The Opponens minimi digiti (fig. 283) is of a triangular form, and placed 
immediately beneath the preceding muscles. It arises ftom the unciform process 
of the unciform bone, and contiguous portion of the annular ligament; its fibres 
pass downwards and inwards, to be inserted into the whole length of the meta- 
carpal bone of tho little finger, along its ulnar margin. 

Relations.—Dy its superficial surface, with the Flexor brevis, and Abductor 
minimi digiti. By its deep surface, with the Interossei muscles in the fourth 
metacarpal space, the metacarpal bone, and the Flexor tendons of the little finger. 

Nerves.—-All the muscles of this group are supplied by the ulnar nerve. 

Actions.—The actions of the muscles of the little finger are expressed in their 
eee Fi The Palmaris brevis iia a the skin on the inner side of the palm of 
the han 
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MippiE PautMaR REGIonN. 


Lumbricales. Interossei palmares. 
Interossei dorsales. 


The Lumbricales (fig. 287) are four small fleshy fasciculi, accessories to the 
deep Flexor muscle. They arise by fleshy fibres from the tendons of the deep 
Flexor : the first and second, from the radial side and palmar surface of the tendons 
of the index and middle fingers; the third, from the contiguous sides of the ten- 
dons of the middle and ring fingers; and the fourth, from the contiguous sides of 
the tendons of the ring and little fingers. They pass forwards to the radial side 
of the corresponding fingers, and opposite the metacarpo-phalangeal articulation 
each tendon terminates in a broad aponeurosis, which is inserted into the tendinous 
expansion from the Extensor communis digitorum, covering the dorsal aspect of 
each finger. 

The Interossei muscles are so named from occupying the intervals between 
the metacarpal bones. They are divided into two sets, a dorsal and palmar: the 
former are four in number, one in each metacarpal spacc; the latter, three in 
number, lie upon the metacarpal bones. 

The Dorsal interossei are four in number, larger than the palmar, and occupy 
the intervals between the metacarpal bones. They are bipenniform muscles, 


Fic. 288. .-The Dorsal Interossci of Fig. 289. .The Palmar Intorossei of 
Left Hand. Left Hand. 





arising by two heads from the adjacent sides of the metacarpal ‘bones, but more 
extensively from that side of the metacarpal bone which corresponds to the side 
of the finger in which the muscle is inserted. They are inserted into the base 
of the first phalanges and into the aponeurosis of the common Extensor tendon. 
Between the double origin of each of these muscles is a narrow triangular interval, 
through which passes a perforating branch from the deep palmar arch. 

The First dorsal interosseous muscle, or Abductor indicis, is larger than the 
others. It is flat, triangular in form, and arises by two heads, separated by a 
fibrous arch, for the passage of the radial artery from the dorsum to the palm of 
the hand. ‘The outer head arises from the upper half of the ulnar border of the 
first metacarpal bone ; the inner head, from almost the entire length of the radial 
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border of the second metacarpal bone; the tendon is inserted into the radial side 
of the index finger. The second and third dorsal interossei are inserted into the 
middle finger, the former into its radial, the latter into its ulnar side. The fourth 
is inserted into the ulnar side of the ring finger. 

The Palmar interossei, three in number, are smaller than the Dorsal, and placed 
upon the palmar surface of the metacarpal bones, rather than between them. 
They arise from the entire length of the metacarpal bone of one finger, and are 
inserted into the side of the base of the first phalanx and aponeurotic expansion 
of tle common Extensor tendon of the same finger. 

The first arises from the ulnar side of the second metacarpal bone, and is in- 
serted into the same side of the index finger. The second arises from the radial 
side of the fourth metacarpal bone, and is inserted into the same side of the ring 
finger. The third arises from the radial side of the fifth metacarpal bone, and is 
inserted into the same side of the little finger. From this account it may be seen 
that each finger is provided with two Interossei muscles, with the exception of the 
little finger, in which the Abductor muscle takes the place of one of the pair. 

Nerves.—The two outer Lumbricales are supplied by the median nerve; the 
rest of the muscles of this group by the ulnar. 

Actions.—The Dorsal interossei muscles abduct the fingers from an imaginary 
line drawn longitudinally through the centre of the middle finger ; and the Palmar 
interossei adduct the fingers towards that line. They usually assist the Extensor 
muscles ; but when the fingers are slightly bent, they assist in flexing them. The 
action of the Lumbricales and Internal or Dorsal interossei is said by Hunter to be 
to flex the first phalanges, and extend the last two (works by Palmer, iv. 237) ; 
aud Cleland supports this (‘ Journ. of Anat. and Phys.,’ old series, i. 85). M. 
Duchenne gives a different account of the mechanism of the extension of the 
fingers and of the action of the Interossei muscles from that usually accepted. 
According to him, the Extensor communis digitorum acts almost entirely on the 
first phalanges, extension of the second and third phalanges being effected by the 
Interossei muscles, which also act to a certain extent as flexors of the first pha- 
langes. This action of the Interossei is additional to their action in abduction 
and adduction (‘ Physiologie des Mouvements,’ pp. 261--298).* 


SURGICAL ANATOMY. 


Tho Student, having completed the dissection of the muscles of the upper extremity, 
should consider the effects likely to be produced by the action of the various musoles in 
fracture of the bones. 

In considering the actions of the various muscles upon fractures of the upper extremity, 
1 have selected the most common forms of injury, both for illustration and description. 

Fracture of the clavicle is an exceedingly common accident, and is usually caused by 
indirect violence, as a fal] upon the shoulder ; it occasionally, however, occurs from direct 
force. 1ts more usual situation is just external to the centre of the bone, but it may occur 
at the sternal or acromial end. 

Fracture of the middle of the clavicle (fig. 290) is always attended with considerable dis- 
placemeéat, the outer fragment being drawn downwards, forwards, and inwards; the inner 
fraginent slightly upwards. The outer fragment is drawn down by the weight of the arm, 
and the action of the Deltvid, and forwards and inwards by the Pectoralis minor, and 
Subclavius muscles: the inner fragment is slightly raised by the Sterno-cleido-mastoid, 
but only to a very limited extent, as the attachment of the costo-clavicular ligament and 
Pectoralis major below and in front would prevent any very great displacement upwards. 
The causes of displacement having been ascertained, it is easy to apply the appropriate 


* M. Duchenne’s view of the action of these muscles certainly derives support from 
the phenomena observed in lead-palsy and from the results of galvanising the common 
Extensor and the Interossei, as Dr. W. Ogle has been kind enough to point out to me. 
Thus also in a case related by Mr. Hutchinson, in which the ulnar nerve had been 
divided below the part from which the Extensor communis was supplied (and therefore 
the Interossei were paralysed while the Extensor acted), ‘the first phalanges were bent 
backwards on the metacarpal bones ' (extended) ‘ while the fingers were curved into the 
palm ' (second and hint phalanges flexed).—London Hospital Reports, vol. iii. p. 307. 
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treatment. The outer fragment is to be drawn outwards, and, together with the scapula, 
raised upwards to a level with the inner fragment, and retained in that position. 

In fracture of the acromial end of the clavicle, between the conoid and trapezoid liga- 
ments, only slight displacement occurs, as, these ligaments, from their oblique insertion, 
serve to hold both portions of the bone in apposition. Fracture, also, of the sternal end, 
internal to the costo-clavicular ligament, ix 
attended with only slight displacement, this 
hgament serving to retain the fragments in 
close apposition. 

Fracture of the acromion process usually 
arises from violence applied to the upper and 
outer part of the shoulder; it is generally 
known by the rotundity of the shoulder being 
lost, from. the Deltoid drawing the fractured 
portion downwards and forwards; and the 
displacement may easily be discovered by 
tracing the margin of the clavicle outwards, 
when the fragment will be found resting on 
the front and upper part of the head of the 
humerus. In order to relax the anterior and 
outer fibres of the Deltoid (the opposing 
muscle), the arm should be drawn forwards 
across the chest, and the elbow well raised, 
so that the head of the bone may press the 
acromion process upwards and retain it im 
its position. 

Fracture of the coracoid process is an ex- 
tremely rare accident, and is usually caused 
by a sharp blow on the point of the shoulder. 
Displacement is here producod by the com- 
bined actions of the Pectoralis minor, short 
head of the Biceps, and Coraco-brachialis, the 
former muscle drawing the fragment inwards, 
and the latter directly downwards, the aniount 
of displacement being limited by the connec- 
tion of this process to the acromion by means 
of the coraco-acromial ligament. In order to relax these muscles and replace the frag- 
ments in close apposition, the forearm should be flexed so as to relax the Biceps, and the 
win drawn forwards and inwards across the chest so as to relax the Coraco-brachialis ; 
the huinerus should then be pushed upwards against the coraco-acromial ligament, and 
the arm retained in that position. 

Fracture of the anatumical neck of the humerus within the capsular ligament 1s a rare 

accident, attended with very slight displace- 
Fig. 291.~- Fracture of the Surgical Neck ment, an impaired condition of the motions 
of the Humerus. of the joint, and crepitus. 

Fracture of the surgical neck (fig. 291) is 
very common, is attended with considerable 
displacement, and its appearances correspond 
somewhat with those of dislocation of the 
head of the humerus into the axilla. The 
upper fragment is slightly elovated under the 
coraco-acronial ligament by the muscles at- 
tached to the greater and lesser tuberositics ; 
the lower fragment is drawn inwards by the 
Pectoralis major, Latissunus dorsi, ad Teres 
major ; and the humerus is thrown obliquely 
outwards from the side by the Deltoid, and 
occasionally elevated so as to project be- 
neath and in front of the coracoid process. 
The deformity is reduced by fixing the 
shoulder, and drawing the arm outwards and 
downwards. To counteract the opposing 
muscles, and to keep the fragments in posi- 
tion, the arm should be drawn from the side, 
and pasteboard splints applied on its four 
sides; a large conical-shaped pad should be placed in the axilla, with the base turned 
upwards and the elbow approximated to the side, and retained there by a broad roller 
passed round the chest ; the forearm should then be flexed, and the hand supported in a 
sling, care being taken not to raise the elbow, otherwise the lower fragment may be dis- 
placed upwards. 

In fracture of the shaft of the humerus below the insertion of the Pectoralis major, 


Ilia. 290.—Fracture of the Middle of the 
Claviele. 
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Latissimus dorsi, and eres major, and above the insertion of the Deltoid, there is also 
considerable deformity, the upper fragment being drawn inwards by the first-mentioned 
muscles, and the lower fragment upwards and outwards by the Deltoid, producing 
shortening of the limb, and a considerable prominence at the seat of fracture, from the 
fractured ends of the bone riding over one another, especially if the fracture takes place 
in an oblique direction. The fragments may be brought into apposition by extension from 
the elbow, and retained in that position by adopting the same means as in the preceding 
injury. 

In fractures of the shaft of the humerus immediately below the insertion of the 
Deltoid the amount of deformity depends groatly upon the direction of the fracture. If 
the fracture occurs in a transverse direction, only slight displacemont occurs, the upper 
fraginent being drawn a little forwards: but in oblique fracture, the combined actions of 
-the Biceps and Brachialis anticus muscles in front, and the Triceps behind, draw upwards 
the lower fragment, causing it to glide over the upper fragment, either backwards or for- 
wards, according to the direction of the fracture. Simple extension reduces the deformity, 
and the application of splints on the four sides of the arm will retain the fragments in 
apposition. Care should be taken not to raise the elbow; but the forearm and hand may 
be supported in a sling. 

Fracture of the humerus (fig. 292) immediately above the condyles deserves very 
attentive consideration, as the general ap- , 
pearances correspond somewhat with those Fig. 292.--Fracture of the Humerus 
produced by separation of the epiphysis of above the Condyles. 
the humerus, and with those of dislocation RE OF ie east 
of the radius and ulna backwards. If the Lp Pe] 
direction of the fracture is oblique from 
above, downwards, and forwards, the lower 
fragment is drawn upwards and backwards 
by the Brachialis anticus and Biceps in front, 
and the ‘Triceps behind. ‘This injury may be 
diagnosed from dislocation by the increased 
mobility in fracture, the existence of crepitus, 
and tho fact of the deformity being remedied 
by extension, on the discontinuance of which 
it is reproduced. Tho age of the patient is 
of importance in distinguishing this form of 
injury from separation of the epiphysis. If 
fracture occurs in the opposite direction to 
that shown in the accompanying figure, the 
lower fragment 1s drawn upwards and for- 
wards, causing a considerable prominence in 
front; and the upper fragment projects 
backwards beneath the tendon of the Triceps 
muscle. 

Fracture of the coronoid process of the - 
wlna is an accident of rare occurrence, and is usually caused by violent action of the 
Brachialis anticus muscle. The amount of displacement varies according to the extent 
of the fracture. If the tip of the process only is broken off, the fragment 1s drawn upwards 
by the Brachialis anticus on a level with 
tho coronoid depression' of the humerus, Fie. 293.—Fracture of the Olecranon. 
and the power of flexion is partially lost. 
If the process is broken off near its root, 
the fragment is still displaced by the same 
muscle; at the same time, on extending 
tho forearm, partial dislocation backwards 
of the ulaa occurs from the action of the 
Triceps muscle. The appropriate treat- 
ment would be to relax the Brachialis 
anticus by floxing the forearm, and to re- 
tain the fragments in apposition by keep- 
ing the arm in this position. Union is 
generally ligamentous. 

Fracture of the vlecranon process (fig. 
293) is a more froquent necident. and is 
caused either by violent action of the 
Triceps muscle, or by a fall or blow upon 
the point of the elbow. The detached 
fragment is displaced upwards, by the : mn 
action of the Triceps muscle, from half an inch to two inches; the prominence of the 
elbow is consequently lost, and a deep hollow is felt at the back part of the joint, which is 
much increased on flexing the limb. The patient at the same time loses, more or less, the 
power of extending the forearm. The treatment consists in relaxing the Triceps by 
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extending the limb, and retaining it in the extended position by means of a long straight 
splint applied to the front of the arm; the fragments are thus brought into close apposition, 
and may be further approximated by drawing down the upper fragment. Union is gener- 
ally ligamentous. 

Fracture of the neck of the radius in an exceedingly rare accident, and is gencrally 
caused by direct violence. Its diagnosis is somewhat obscure, on account of the slight 
deformity visible: the injured part being surrounded by a large number of muscles; but 
the movements of pronation and supination are entirely lost. The upper frazment is 
drawn outwards by the Supinator brevis, its extent of displacement being limited by tho 
attachment of the orbicular ligament. The lower fragment is drawn forwards and slightly 
upwards by the Biceps, and inwards by the Pronator radii teres, its displacement forwards 
and upwards being counteracted in some degreo hy the Supinator brevis. The treatment 
essentially consists in relaxing the Biceps, Supinator brevis, and Pronator radii teres 
muscles, by flexing the forearm, and placing it in a position midway between pronation and 
supination, extension having been previously made so as to bring the parts in apposition. 

Tracture of the eset (fig. 294) is 
; ; more conmon than fracture of the wna, 
-- --.. Fracture of the Shaft ofthe Radius 6 account of the connection of the former 
bone with the wrist. Fracture of tho shaft 
of the radius near its centre may occur 
froin direct violence, but more frequently 
from a fall forwards, the weight of the 
body being received on the wrist and hand. 
The upper fragment is drawn upwards 
by the Biceps, and inwards by the Pro- 
nator radii teres, holding a position mid- 
way between pronation and supination, 
and a degree of fulness in the upper half 
of the forearm is thus produced: the 
lower fragment is drawn downwards and inwards towards the ulna by the Pronator 
quadratus, and thrown into a state of pronation by the same muscle ; at the same time, 
the Supinator longus, by elevating the styloid process, into which it is inserted, will serve 
to depress the upper end of tho lower fraginent still more towards the ulna. In order to 
relax the opposing muscles the forearm should be bent, and the limb placed in a position 
midway between pronation and supination ; the fracture is then easily reduced by exten- 
sion from the wrist and elbow: well-padded splints should then be applied on both sides 
of the forearm from the elbow to the wrist; the hand being allowed to fall, will, by its 
own weight, counteract the action of the Pronator quadratus and Supinator longus, and 
elevate the lower fragment to the level of the upper one. a 

I'racture of the shaft of the ulna is not ® common aceident: It is usually caused by 
direct violence. The more protected position of the ulna on the inner side of the limb, 
the greater strength of its shaft, and its indirect connection with the wrist, render it less 
liable to injury than tho radius. The fracture usually occurs v little below the middle, 
which is the weakest part of the bone. ‘Tho upper fragment retains its usual position, 
but the Jower fragment is drawn outwards towards the radius by the Pronator quadratus, 
producing a well-marked depression at the seat of fracture, and somo fulness on the dorsal 
and palmar surfaces of the forearm. The fracture is easily reduced by extension from the 
wrist and forearm. The forearm should be flexed, and placed in a position midway be- 
tween pronation and supination, and well-padded splints applied ‘from the elbow to the 
ends of the fingers. 

Fracture of the shafts of the radius and ulna together is not a very common accident; 
it may arise from a direct blow, or from indirect violence. Tho lower fragments arc drawn 
upwards, sometimes forwards, sometimes backwards, according to the direction of the 
fracture, by the combined actions of the Flexor and Extensor muscles, producing a degree 
of fulness on the dorsal or palmar surface of the forearm ; at the same time the two frag- 
ments are drawn into contact by the Pronator quadratus, the radius in a state of pronation : 
the upper fragment of the radius is drawn upwards and inwards by the Biceps and Pro- 
nator radii teres to a higher level than the ulna; the upper portion of the ulna is slightly 
elevated by the Brachialis anticus. The fracture may be reduced by extension from the 
wrist and elbow, and the forearm should be placed in the same position as in fracture of 
the ulna. 

In the treatment of all cases of fracture of the bones of the forearm, the greatest care 
is requisite to prevent the ends of the bones from being drawn inwards towards the inter- 
osseous space: if this point is not carefully attended to, the radius and ulna may become 
anchylosed, and the movements of pronation and supination entirely lost. To obviate 
this, the splints applied to the limb should be well padded, so as to pross the muscles down 
into their normal situation in the interosseous space, and thus prevent the approximation 
of the fragments. : 

Fracture of the lower end of the radvus (fig. 295) is usually called Colles’s fracture, 
from the name of the eminent Dublin surgeon who first accurately described it. It is 
generally produced by the patient falling upon the hand, which receives the entire weight 
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of the body. This fracture usually takes place from half an inch to an inch above the 
articular surface if it occurs in the adult ; but in the child, before the age of sixteen, it is 
more frequently a separation of the epiphysis from the diaphysis. The displacement which 
is produced is very considerable, and bears some resemblance to dislocation of the carpus 
backwards, from which it should be carefully distinguished. The lower fragment is drawn 


Fig. 295.—Fracture of the Lower End of the Radius. 





upwards and backwards behind the upper fragment by the combined actions of the Supinator 
longus and the flexors and the extensors of the thumb and carpus, producing a well-marked 
prominence on the hack of the wrist, with a deep depression above it. The upper fragment 
poe forwards, often lacerating the substance of the Pronator quadratus, and is drawn 

y this muscle into close contact with the lower end of the ulna, causing a projection on 
the anterior surface of the forearm, immediately above the carpus, from the flexor tendons 
being thrust forwards. This fracture may be distinguished from dislocation by the de- 
formity being removed on making sufficient extension, when crepitus may be occasionally 
detocted ; at the saine time, on extension being discontinued, the parts immediately resume 
their deformed appearance. ‘The age of the patient will also assist in determining whether 
the injury is fracture or separation of the epiphysis. The treatment consists in flexing the 
forearm, and making powerful extension from the wrist and clbow, deprossing at the same 
time the radial side of the hand, and retaining the parts in that position by well-padded 
piatol-shaped splints. 


MUSCLES AND FASCIA OF THE LOWER EXTREMITY. 
The Muscles of the Lower Extremity are subdivided into groups, corresponding 
with the different regions of the limb. 
Hr. 


Iliac Region. Grluteal Region. 


Psoas magnus. 
Psoas parvus. 
Ihiacus. ‘ 


THIGH. 


Antertor Femoral Region. 


Tensor vagine femoris. 
Sartorfus. 

Rectus. 

Vastus externus. 
Vastus internus. 
Crureus. 

Suberureus. 


Internal Femoral Region. 


Gracilis. 
Pectineus. 
Adductor longus. 
Adductor brevis. 
Adductor magnus. 


Gluteus maximus. . 
Gluteus medius. 

Gluteus minimus. 

Pyriformis. 

Gemellus superior. 

Obturator internus. 

Gemellus inferior. 

Obturator externus. 

Quadratus femoris. 


Posterior Femoral Region. 
Biceps. 
Semitendinosus. 
Semimembranosus. 


Lea. 
Anterior Tibio-fibular Region. 
Tibialis anticus. 
‘Extensor longus digitorum. 
Extensor proprius pollicis. 
Peroneus tertius. 
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Posterior Tibto-fibular Region. Plantar Region. 

Superficial Layer. Furst Layer. 
Gastrocnemius. : Abduetor pollicis. 
Plantaris. Flexor brevis digitorum. 
Soleus. Abductor minimi digiti. 

Deep Layer. 
Popliteus. Benen Layer. 
Flexor longus pollicis. Flexor accessorius. 
Lumbricales. 


Flexor longus digitorum. 
Tibialis posticus. 


Tubular HRegion. 


Peroneus longus. 
Peroneus brevis. 


Foor. 
Dorsal legion. 


Iixtensor brevis digitorum. 


Third Layer. 
Flexor brevis pollicis. 
Adductor pollicis. 


Flexor brevis minimi digiti. 


Transversus pedis. 


Fourth Layer. 
The Interossei. 


In1ac REGION. 


Psoas magnus. Psoas parvus. Tliacus. 


Dissection.-—No detailed description is required for the dissection of these muscles. On 
the removal of the viscera from the abdomen, they are exposed, covered by the peritoneum 
and a thin laver of fascia, the iliac fascia. 


The iliac fascia * is the aponeurotic layer which lines the back part of the 
abdominal cavity, and covers the Psoas and Ilacus muscles throughout their 
Whole extent. It is thin above; and becomes gradually thicker below, as it 
approaches the femoral arch. 

The portion investing the Psoas is attached, above, to the ligamentum arcuatum 
internum ; internally, to the sacrum; and by a series of arched processes to the 
intervertebral substances, and prominent margins of the bodics of the vertebre ; 
the intervals so left, opposite the constricted portions of the bodies, transmitting 
the lumbar arteries and filaments of the sympathetic nerve. Externally, this 
portion of the iliac fascia is continuous with the anterior lamella of the posterior 
aponeurosis of the transversalis muscle, or lumbar fascia (see p. 375). 

The portion investing the Iliacus is connected, externally, to the whole length 
of the inner border of the crest of the ilium; and internally to the brim of the 
true pelvis, where it is continuous with the periosteum, and receives the tendon of 
insertion of the Psoas parvus, when that muscle exists. HKxternal to the femoral 
vessels, this fascia is intimately connected with Poupart’s ligament, and is con- 
tinuous with the fascia transversalis ; but, as the femoral vessels pass down into 
the thigh, it is prolonged down behind them, and, passing under Poupartés liga- 
ment, it forms the posterior wall of the femoral sheath and rests on the pubic 
portion of the fascia lata, with which it is connected. Internal to the femoral 
vessels the iliac fascia, where it is continuous with the pubic portion of the fascia 
lata, sends a strong process backwards between the psoas and pectineus to be 
attached to the ilio-pectineal eminence and the capsule of the hip-jomt. The 
external iliac vessels lie in front of the iliac fascia, but all the branches of the 
Inmbar plexus behind it; it is separated from the peritoneum by a quantity of 
loose areolar tissue. In abscess accompanying caries of the lower part of the 
spine, the matter makes its way to the femoral arch, distending the sheath of the 
Psoas; and when it accumulates in considerable quantity, this muscle becomes 


* The student must not confound this fascia with the tac portion of the fascia lata 
(seo p. 419). 


416 | MUSCLES AND FASCIA. 


absorbed, and the nervous cords contained in it are dissected out, and are exposed 
in the cavity of the abscess; the femoral vessels, however, remain intact, and the 
peritoneum seldom becomes implicated. 

Remove this fascia, and the muscles of the iliac region will be exposed. 

The Psoas Magnus (fig. 297) is a long fusiform muscle, placed on the side of 
the lumbar region of the spine and margin of the pelvis. It arises from the sides 
of the bodies, from the corresponding intervertebral substances, and from the 
front of the bases of the transverse processes of the last dorsal and all the lumbar 
vertebre. The muscle is connected to the bodies of the vertebre by five slips ; 
each slip is attached to the upper and lower margins of two vertebre, and to the 
intervertebral substance between them; the slips themselves being connected by 
the tendinous arches which extend across the constricted part of the bodies, and 
beneath which pass the lumbar arteries and sympathetic nerves. These tendinous 
arches also give origin to muscular fibres, and protect the blood-vessels and nerves 
from pressure during the action of the muscle. The first slip is attached to the 
contiguous margins of the last dorsal and first lumbar vertebrre ; the last to the 
contiguous margins of the fourth and fifth lumbar, and to the intervertebral sub- 
stance. From these points the muscle passes down across the brim of the pelvis, 
and, diminishing gradually in size, passes beneath Poupart’s ligament, and termi- 
nates in a tendon, which, after receiving the fibres of the Tliacus, is inserted into 
the lesser trochanter of the femur. 

Relations.—In the lumbar region. By its anterior surface, which is placed 
behind the peritoneum, with the iliac fascia, the ligamentum arcuatum internum, 
the kidney, Psoas parvus, renal vessels, ureter, spermatic vessels, genito-crural 
nerve, the colon, and along its pelvic border with the common and external iliac 
artery and vein. By its posterior surfacc, with the transverse processes of the 
lumbar vertebra, and the Quadratus lumborum, from which it is separated by the 
anterior lamella of tlie aponeurosis of the Transversalis, The anterior crural 
nerve is at first situated in the substance of the muscle, and emerges from its 
outer border at the lower part. The lumbar plexus is situated in the posterior 
part of the substance of the muscle. By its inner side, the muscle is in relation 
with the bodies of the lumbar vertebre, the lumbar arteries, the ganglia of the 
sympathetic nerve, and their branches of communication with the spinal nerves ; 
the lumbar glands; the vena cava inferior on the right, and the aorta on the left 
side. In the thigh it is in relation, in front, with the fascia lata; behind, with 
the capsular ligament of the hip, from which it is separated by a synovial bursa, 
which sometimes communicates with the cavity of the joint through an opening 
of variable size; by its znner border, with the Pectineus and the femoral artery, 
which slightly overlaps it ; by its owter border, with the antegior crural nerve and 
lliacus muscle. 

The Psoas Parvus is a long slender muscle, placed in front of the preceding. 
It arises from the sides of the bodies of the last dorsal and first lumbar vertebrre 
and from the intervertebral substance between them. It forms a small flat mus- 
eular bundle, which terminates in a long flat tendon, inserted into the ilio-pectineal 
eminence, and continuous, by its outer border, with the iliac fascia. This muscle 
is often absent, and, according to Cruveilhier, sometimes double. 

Relations.—It is covered by the peritoneum, and at its origin by the liga- 
mentum arcuatum internum ; it rests on the Psoas magnus. 

The Tliacus is a flat radiated muscle, which fills up the whole of the internal 
iliac fossa. It arises from the upper half of the iliac fossa, and inner margin of 
the crest of the ilium; behind, from the ilio-lumbar ligament, and base of the 
sacrum ; in front, from the anterior superior and anterior inferior spinous pro- 
cesses of the ilium, from the notch between them, and by a few fibres from the. 
capsule of the hip-joint. The fibres converge to be inserted into the outer side of 
the tendon of the Psoas, some of them being prolonged into the oblique line 
which extends from the lesser trochanter to the linea aspera. 

Relations,— Within the pelvis: by its anterior surface, with the iliac fascia 
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which separates the muscle from the peritoneum, and with the external cutaneous 
nerve ; on the right side, with the cecum; on the left side, with the sigmoid 
flexure of the colon. By its posterior surface, with the iliac fossa. By its inner 
border, with the Psoas magnus, and anterior crural nerve. In the thigh, it is in 
relation, by its anterior surface, with the fascia lata, Rectus and Sartorius: 
behind, with the capsule of the hip-joint, a synovial bursa common to it and the 
Psoas magnus being interposed. 

Nerves.—The Psoas magnus, and the Psoas parvus when it exists, are sup- 
plied by the anterior branches of the lumbar nerves, the Iliacus by the anterior 
crural. 

Actions.—The Psoas and Iliacus muscles, acting from above, flox the thigh 
upon the pelvis, and, at the same time, rotate the femur outwards, from the 
obliquity of their insertion into the inner and back part of that bone. Acting 
from below, the femur being fixed, the muscles of both sides bend the lumbar 
portion of the spine and pelvis forwards. They also serve to maintain the erect 
position, by supporting the spine and pelvis 
upon the femur, and assist in raising the 
trunk when the body is in the recumbent 
posture. 

The Psoas parvus is a tensor of the 
iliac fascia. 


Kia. 296.—Dissection of Lower Ex- 
tremity. Front View. 


ANTERIOR FEMORAL REGION. 






7 lesan Tensor vagine femoris. Vastus externus. 
|) FEMORAL HERNIA, Sartorius. Vastus internus. 
SCARPAS TRIANGLE Rectus. Crureus. 
Subcrureus. 


Dissection.—'To expose the muscles and 
fasciw in this region, make an incision along 
Poupart's ligament, from the spine of the ilium 
to the pubes, a vertical incision from the centre 
2. FRONT of THIGH of this, along the middle of the thigh to below 

the knee-joint, and a transveree incision from 
the inner to the outer side of the leg, at the 
lower end of the vertical incision. The flaps 
of integument having been removed, the super- 
ficial and deep fascie should be examined. The 
more advanced student should commence the 
study of this region by an examination of the 
anatomy of femoral hernia, and Scarpa’s tri- 
angle, the incisions for the dissection of which 
are marked out in the accompanying figure. 


3. FRONT of LEG 
Fascia or THE THIGH. 


The superficial fascia forms g con- 
tinuous layer over the whole of the lower 
extremity, consisting of areolar tissue, con- 
taining in its meshes much adipose matter, 

yw and capable of being separated into two or 

(4 | 4 . DORSUM Of FOOT more layers, between which are found the 
pe | superficial vessels and nerves. It varies in 

: thickness in different parts of the limb; in 
the sole of the foot it is so thin as to be 
scarcely demonstrable, the integument being closely adherent to the deep fascia 
beneath, but in the groin it is thicker, and the two layers are separated from one 
another by the superficial inguinal glarids, the internal saphenous vein, and several 
smaller vessels. One of these two layers, the superficial, is continuous above with 


the superficial fascia of the abdomen, the deep layer becoming blended sic the 
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fascia lata, a little below Poupart’s liga- Fig. 297.—Muscles of the Iliac and 
ment. The deep layer of superficial Anterior Femoral Regions. 
fascia is intimately adherent to the mar- Pri: Melly 
gins of the saphenous opening in the .* fis . 


fascia lata, and pierced in this situation 
by numerous small blood and lymphatic 
vessels: hence the name cribriform 
fascia, which has been applied to it. 
Subcutaneous burse are found in the 
superficial fascia over the patella, point 
of the heel, and phalangeal articulations 
of the toes. 

The deep fascia of the thigh is exposed 
on the removal of the superficial fascia, 
and is named, from its great extent, the 
fascia lata; it forms a uniform investment 
for the whole of this region of the limb, 
but varies in thickness in different parts ; 
thus, it is thicker in the upper and outer 
part of the thigh, where it receives a 
fibrous expansion from the Gluteus maxi- ae tnd 
mus muscle, andtheTensor vaginefemoris — a, i s 
is inserted between its layers: it is very Mh Pi 
thin behind, and at the upper and inner 
part, whereit covers the Adductor muscles, 
and again becomes stronger uround the 
knee, receiving fibrous expansions from 
the tendon of the Biceps externally, and 
from the Sartorius, Gracilis, Semitendi- 
nosus, and Quadriceps extensor cruris in 
front. The fascia lata is attached, above 
and behind, to the back of the sacrum 
and coccyx ; externally, to the crest of the 
ilium; in front, to Poupart’s ligament, 
and to the body and ramus of the pubes ; 
and internally to the descending ramus of 
the pubes, to the ascending ramus and 
tuberosity of the ischium, and to the lower 
border of the great sa¢ro-sciatic igament. 
From its attachment to the crest of the 
ilium, it passes down over the Gluteus 
medius muscle to the upper border of the 
Gluteus maximus, where it splits into two 
layers, pne passing superficial to and the 
other beneath this muscle. At the lower 
border of the muscle the two layers unite, 
and externally, just behind the great 
trochanter, receive the greater part of the 
tendon of insertion of the Gluteus maxi- 
mus, and become proportionally thick- 
ened. The portion of the fascia lata aris- 
ing from the front part of the crest of the 
ilium, corresponding to the origin of the 
Tensor vaginew femoris, passes down the 
outer side of the thigh as two layers, one 
superficial and the other beneath this 
muscle; these at its lower border become 
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blended together into a thick and strong band, having first received the insertion 
of the muscle. This band is continued downwards, under the name of the ilio- 
tibval band, to be inserted into the external tuberosity of the tibia and the head of 
the fibula. Below, the fascia lata is attached to all the prominent points around 
the knee-joint ; viz. the condyles of the femur, tuberosities of the tibia, and head of 
the fibula. From the inner surface of the fascia lata are given off two strong inter- 
muscular septa, which are attached to the whole length of the linea aspera: the 
external and stronger one, which extends from the insertion of the Gluteus 
maximus to the outer condyle, separates the Vastus externus in front from the 
short head of the Biceps behind, and gives partial origin to those muscles; the 
inner one, the thinner of the two, separates the Vastus internus from the Adductor 
muscles. Besides these, there are numerous smaller septa, separating the indi- 
vidual muscles, and enclosing each in a distinct sheath. At the upper and inner 
part of the thigh, a little below Poupart’s ligament, a large oval-shaped aperture 
is observed after the superficial fascia has been cleared off: it transmits the in- 
ternal saphenous vein, and other smaller vessels, and is termed the saphenous 
opening. In order more correctly to consider the mode of formation of this 
aperture, the fascia lata is described as consisting, in this part of the thigh, of two 
portions, an iliac portion and a pubic portion. 

The thac portion is all that part of the fascia lata on the outer side of the 
Saphenous opening. It is attached, externally, to the crest of the ilium, and its 
anterior superior spine, to the whole length of Poupart’s ligament, as far internally 
as the spine of the pubes, and to the pectineal line in conjunction with Gimbernat’s 
ligament. From the spine of the pubes it is reflected downwards and outwards, 
forming an arched margin, the falciform border, or outer boundary of the saphen- 
ous opening ; this margin overlies and is adherent to the anterior layer of the 
sheath of the femoral vessels: to its edge is attached the cribriform fascia, and, 
below, it is continuous with the pubic portion of the fascia lata. 

The pubic portion is situated at the inner side of the saphenous opening ; at the 
lower margin of this aperture it is continuous with the iliac portion; traced 
upwards, it is seen to cover the surface of the Pectineus muscle, and passing 
behind the sheath of the femoral vessels, to which it is closely united, is con- 
tinuous with the sheath of the Psoas and Iliacus muscles, and is attached above to 
the ilio-pectineal line, and becomes continuous with the iliac fascia. From this 
description it may be observed that the iliac portion of the fascia lata passes in 
front of the femoral vessels, and the pubic portion behind them, so that an appar- 
ent aperture exists between the two, through which the internal saphenous joins 
the femoral vein.* 

The fascia should now be removed from the surface of the ’muscles. This may be 
effected by pinching it up between the forceps, dividing it, and scparating it from each 
muscle in the course of its fibres. 

The Tensor vagine femoris arises from the anterior part of the outer lip of 
the crest of the ilium, and from the outer surface of the anterior superior spinous 
process, between the Gluteus medius and Sartorius. It is inserted into tke fascia 
lata about one-fourth down the outer side of the thigh. From the point of inser- 
tion the fascia is continued downwards to the head of the tibia as a thickened band, 
the tli0-tibial band. : 

Relations.—By its superficial surface, with the fascia lata and the integument. 
By its deep surface, with the Gluteus medius, Rectus femoris, Vastus externus, 
and the ascending branches of the external circumflex artery. By its anterior 
border, with the Sartorius, from which it is separated below by « triangular space, 
in which is seen the Rectus femoris. By its posterior border, with the Gluteus 
medius. 

The Sartorius, the longest muscle in the body, is flat, narrow, and riband-like : 
it arises by tendinous fibres from the anterior superior spinous process of the ilium 


* These parts will be again more particularly described with the anatomy of Hernia. 
FR? 
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and the upper half of the notch below it, passes obliquely across the upper and 
anterior part of the thigh, from the outer to the inner side of the limb, then 
descends vertically, as far as the inner side of the knee, passing behind the inner 
condyle of the femur, and terminates in a tendon, which, curving obliquely for- 
wards, expands into a broad aponeurosis, inserted into the upper part of the inner 
surface of the shaft of the tibia, nearly as far forwards as the crest. This expan- 
sion is inserted into the bone by an inverted U-shaped aponeurosis ; part of it 
is inserted behind the attachment of the Gracilis and Semitendinosus, and another 
part, arching over the upper border of the tendon of the Gracilis, 1s inserted into 
the tibia in front of these muscles. An offset is derived from the upper margin of 
this aponeurosis, which blends with the fibrous capsule of the knee-joint, and 
another, given off from its lower border, blends with the fascia on the inner side of 
the leg. The relations of this muscle to the femoral artery should be carefully 
examined, as its inner border forms the chief guide in tying the artery. In the 
upper third of the thigh it forms the outer side of « triangular space, Scarpa’s 
triangle, the inner side of which is formed by the Adductor longus, and the base, 
turned upwards, by Poupart’s ligament ; the femoral artery passes perpendicularly 
through the middle of this space from its base to its apex. In the middle third of 
the thigh, the femoral artery lies first along the inner border, and then behind the 
Sartorius. 

Relations.—By its superficial surface, with the fascia lata and integumont. 
By its deep surface, with the Iliacus, Psoas, Rectus, Vastus internus, anterior 
crural nerve, sheath of the femoral vessels, Adductor longus, Adductor magnus, 
Gracilis, long saphenous nerve, and internal lateral ligament of the knee-joint. 

The Quadriceps extensor includes the four remaining muscles on the front of 
the thigh. It is the great Extensor muscle of the leg, forming a large fleshy 
mass, which covers the front and sides of the femur, being united below into a 
single tendon, attached to the patella, and above subdividing into separate portions, 
which have received distinct names. Of these, one occupying the middle of the 
thigh, connected above with the ilium, is called the Jiectus femoris, from its 
straight course. The other divisions lic in immediate connection with the shaft 
of the femur, which they cover from the condyles to the trochanters. The portion 
on the outer side of the femur is termed the Vastus cexternus; that covering the 
inner side, the Vastus internus ; and that covering the front of the femur, the 
Crureus. The two latter portions are, however, so intimately blended as to form 
but one muscle. 

The Rectus femoris is situated in the middle of the anterior region of the 
thigh ; it is fusiform in shape, and its superficial fibres are arranged in a bipenni- 
form manner, the deep fibres running straight down to the deep aponeurosis. It 
arises by two tendons: one, the straight tendon, or short head, from the anterior 
inferior spinous process of the ilium; the other is flattened, and curves outwards, 
to be attached to a groove above the brim of the acetabulum; this is the reflected 
tendon, or long head, of the Rectus; it unites with the straight tendon at an 
acute angle, and then spreads into an aponeurosis, from which the muscular 
fibres arise.* ‘The muscle terminates in a broad and thick aponeurosis, which 
occupies the lower two-thirds of its posterior surface, and gradually becoming 
narrowed into a flattened tendon, is inserted into the patella in common with the 
Vasti and Crureus. 

Relations.—By its superficial surface, with the anterior fibres of the Glutous 
minimus, the Tensor vagine femoris, Sartorius, and the Psoas and Iliacus; by its 
lower three-fourths, with the fascia lata. By its posterior surface, with the hip 
joint, the external circumflex vessels, and the Crureus and Vasti muscles. 


* Mr. W. BR. Williams, in an interesting paper in the Journ. of Anat. and Phys. vol. 
xiii. p. 204, points out that the reflected tendon is the real origin of the muscle, and is 
alone present in early futal life. The direct tendon is merely an accessory band of 
condensed fascia. The paper will well repay perusal, though in come particulars I think 
the description in the text more generally accurate. (Ep.) 
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The three remaining muscles have been described collectively by some anato- 
mists, separate from the Rectus, under the name of the Triceps extensor cruris. 
In order to expose them, divide the Sartorius and Rectus across the middle, and 
turn them aside, when the muscles in question will be fully brought into view. 

The Vastus externus is the largest part of the Quadriceps extensor. It arises 
by a broad aponeurosis, which is attached to the tubercle of the femur, to the 
anterior border of the great trochanter, to a horizontal ridge on its outer surface, 
to a rough line leading from the trochanter major to the linea aspera, and to the 
whole length of the outer lip of the linea aspera: this aponeurosis covers the upper 
three-fourths of the muscle, and from its inner surface many fibres arise. A few 
additional fibres arise from the tendon of the Gluteus maximus, and from the 
external intermuscular septum between the Vastus externus, and short head of 
the Biceps. The fibres form a large fleshy mass, which is attached to a strong 
aponeurosis, placed on the under surface of tle muscle at its lower part: this 
becomes contracted and thickened into a flat tendon, which is inserted into the 
outer border of the patella, blending with the great extensor tendon. 

Relations.—By its superficial surface, with the Rectus, the Tensor vaginw 
femoris, the fascia lata, and the Gluteus maximus, from which it is separated by 
a synovial bursa. By its deep surface, with the Crureus, some large branches of 
the external circumflex artery and anterior crural nerve being interposed. 

The Vastus internus and Crureus are so inseparably connected together as to 
form but one muscle, as which it will be accordingly described. It is the smallest 
portion of the Quadricops extensor. The anterior portion of it, covered by the 
Rectus, is called the Crureus; tle internal portion, which lies immediately 
beneath the fascia lata, the Vastus internus. It arises by an aponeurosis, which 
is attached to the lower part of the line that extends from the inner side of the 
neck of the femur to the linea aspera, from the whole length of the inner lip of 
the linea aspera, from the ridge leading from the linea aspera to the internal 
condyle and internal intermuscular septum. It also arises from nearly the 
whole of the internal, anterior, and external surfaces of the shaft of the femur, 
limited, above, by the line between the two trochanters, and extending, below, to 
within the lower fourth of the bone. From these different origins, tle fibres con- 
verge to a broad aponeurosis, which covers the anterior surface of the middle 
portion of the muscle (the Crureus), and the deep surface of the inner division of 
the muscle (the Vastus internus), and which gradually narrows down to its inser- 
tion into the patella, where it blends with the other portions of the Quadriceps 
extensor. The muscular fibres of the Vastus internus extend lower down than 
those of the Vastus externus, so that the capsule of the some is less covered with 
muscular fibres on the outer than on the inner side. 

Relations.—By its superficial surface, with the Psoas an Ihacus, the Rectus, 
Sartorius, Pectineus, Adductors, and fascia lata, femoral vessels, and saphenous 
nerve. By its deep surface, with the femur, Subcrureus, and synovial membrane 
of the knee-joint. 

The student will observe the striking analogy that exists between the Quad- 
riceps extensor and the Triceps muscle in the upper extremity. So close is this 
similarity, that M. Cruveilhier has described it under the name of the Triceps 
femoralis. Like the Triceps extensor cubiti, it consists of three distinct divisions, 
or heads: a middle or long head, analogous to the long head of the Triceps, 
attached to the ilium, and two other portions, which may be called the external 
and internal heads of the Triceps femoralis. These, it will be noticed, are ‘strictly 
analogous to the outer and inner heads of the Triceps in the arm. 

The tendons of the different portions of the Quadriceps extensor unite at the 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of the patella. More properly, the patella may be regarded as 
a sesamoid bone, developed in the tendon of the Quadriceps; and the ligamentum 
patellw#, which is continued from the lower part of the patella to the tuberosity of 
the tibia, as the proper tendon of insertion of the muscle. A synovial bursa is 
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interposed between the tendon and the upper part of the tuberosity of the tibia. 
From the tendons corresponding to the Vasti, a fibrous prolongation is derived, 
which is attached below to the upper extremities of the tibia and fibula, and 
which serves to protect the knee-joint, being strengthened on its outer side by the 
fascia lata. 

The Subcrureus is a small muscle, usually distinct from the Orureus, but occa- 
sionally blended with it, which arises from the anterior surface of the lower part 
of the shaft of the femur, and is inserted into the upper part of the synovial pouch 
that extends upwards from the knee-joint behind the patella. It sometimes con- 
sists of two separate muscular bundles. 

Nerves,—The Tensor vagins femoris is supplied by the superior gluteal nerve ; 
the other muscles of this region, by branches from the anterior crural. 

Actions.—The Tensor vaginse femoris is a tensor of the fascia lata; continuing 
its action, the oblique direction of its fibres enables it to rotate the thigh inwards. 
In the erect posture, acting from below, it will serve to steady the pelvis upon the 
head of the femur; and by means of the ilio-tibial band it steadies the condyles 
of the femur on the articular surfaces of the tibia, and assists the Gluteus maximus 
in supporting the knee in the extended position. The Sartorius flexes the leg 
upon the thigh, and, continuing to act, flexes the thigh upon the pelvis; it next 
rotates the thigh outwards. It was formerly supposed to adduct the thigh, so as 
to cross one leg over the other, and hence received its name of Sartorius, or tailor’s 
muscle (sartor, a tailor), because it was supposed to assist in crossing the legs in 
the squatting position. When the knee is bent, the Sartorius assists the Semi- 
tendinosus and Popliteus in rotating the tibia inwards. Taking its fixed point 
from the leg, it flexes the pelvis upon the thigh, and, if one muscle acts, assists in 
rotating the pelvis. The Quadriceps extensor extends the leg upon the thigh. 
Taking its fixed point from the leg, as in standing, this muscle will act upon the 
femur, supporting it perpendicularly upon the head of the tibia, and thus main- 
taining the entire weight of the body. The Rectus muscle assists the Psoas and 
Tliacus in supporting the pelvis and trunk upon the femur, or in bending it 
forwards. 
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Gracilis. Adductor longus. 
Pectineus. Adductor brevis. 
Adductor magnus, 

Dissection.—These muscles are at once exposed by removing the fascia from the fore 
part and inner side of the thigh. The limb should be abducted, so as to render the 
muscles tense and easier of dissection. 

The Gracilis (figs. 297, 300) is the most superficial muscle on the inner side 
of the thigh. It is thin and flattened, broad above, narrow and tapering below. 
It arises by a thin aponeurosis between two and three inches in breadth, from the 
inner margin of the ramus of the pubes and ischium. The fibres pass vertically 
downwards, and terminate in a rounded tendon which passes behind the internal 
condyle of the femur, and curving round the inner tuberosity of the tibia, becomes 
flattened, and is inserted into the upper part of the inner surface of the shaft of 
the tibia, below the tuberosity. The tendon of this muscle is situated immediately 
above that of the Semitendinosus, and is surrounded by the tendon of the Sar- 
torius, with which it is in part blended. As it passes across the internal lateral 
ligament of the knee-joint, it is separated from it by a synovial bursa common to it 
and the Semitendinosus muscle. 

Relations.—By its superficial surface, with the fascia lata and the Sartorius 
below ; the internal saphenous vein crosses it obliquely near its lower part, lying 
superficial to the fascia lata. The internal saphenous nerve emerges between its 
tendon and that of the Sartorius. By its deep surface, with the three Adductor, 
and the internal lateral ligament of the knee-joint. 

The Peotineus (fig. 297) is a flat, quadrangular muscle, situated at the anterior 
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part of the upper and inner aspect of the thigh. It arises from the linea ilio- 
pectinea, from the surface of bone in front of it, between the pectineal eminence 
and spine of the pubes, and from a 
Fig. 298.—Deep Muscles of the Internal tendinous prolongation of Gimbernat’s 
Femoral Region. ligament, which is attached to the crest 
; y) of the pubes and is continuous with the 
ee 
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fascia covering the anterior surface of 
the muscle; the fibres pass downwards, 
backwards, and outwards, to be inserted 
into a rough line leading from the tro- 
chanter minor to the linea aspera. 

Relations.—By its anterior surface, 
with the pubic portion of the fascia lata, 
which separates it from the femoral 
vessels and internal saphenous vein. By 
its posterior surface, with the hip-joint, 
the Adductor brevis and Obturator ex- 
ternus muscles, the obturator vessels and 
nerve being interposed. By its outer 
border, with the Psoas, a cellular in- 
terval separating them, through which 
passes the internal circumflex artery. 
By its inner border, with the margin of 
the Adductor longus. 

The Adductor longus, the most super- 
ficial of tho three Adductors, is a flat 
triangular muscle, lying on the same 
plane as the Pectineus, with which it is 
often blended above. It arises, by a flat 
narrow tendon, from the front of the 
pubes, at the angle of junction of the 
crest with the symphysis; and soon ex- 
pands into a broad fleshy belly, which, 
passing downwards, backwards, and out- 
wards, is inserted, by an aponeurosis, 
into the middle third of the linea aspera, 
between the Vastus internus and the 
Adductor magnus. 

Relations.—By its anterior surface, 
with the fascia lata, and, near its inser- 
tion, with the femoral artery and vein. 
By its posterior surface, with the Ad- 
ductor brevis and magnus, the anterior 
branches of the obturator vessels and 
nerve, and with the profunda aftery and 
vein near its insertion. By its outer 
border, with the Pectineus. By its inner 
border, with the Gracilis. 

The Pectineus and Adductor longus 
should now be divided near their origin, 
and turned downwards, when the Adductor 
brevis and Obturator externus will be ex- 
posed. 

The Adductor brevis is situated im- 
mediately behind the two preceding 
muscles. It is somewhat triangular in 
form, and arises by a narrow origin from the outer surface of the descending 
ramus of the pubes, between the Gracilis and Obturator externus. Its fibres, 
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passing backwards, outwards, and downwards, are inserted, by an aponeurosis, 
into the lower part of the line leading from the lesser trochanter to the linea 
aspera and the upper part of the linea aspera, immediately behind the Pectineus 
and.upper part of the Adductor longus. 

Relations.—By its anterior surface, with the Pectineus, Adductor longus, and 
anterior branches of the obturator vessels and nerve. By its posterwr surface, 
with the Adductor magnus, and posterior branches of the obturator vessels and 
nerve. By its outer border, with the Obturator externus, and conjoined tendon 
the Psoas and Iliacus. By its inner border, with the Gracilis and Adductor 
magnus. This muscle is pierced, near its insertion, by the middle perforating 
branch of the profunda artery. 


The Adductor brevis should now be cut away near its origin, and turned outwards, 
when the entire oxtent of the Adductor magnus will be exposed. 


The Adductor magnus is a large triangular muscle, forming a septum between 
the muscles on the inner and those on the back of the thigh. It arises from a 
small part of the descending ramus of the pubes, from the ascending ramus of the 
ischium, and from the outer margin and under surface of the tuberosity of the 
ischium. Those fibres which arise from the ramus of the pubes are very short, 
horizontal in direction, and are inserted into the rough line leading from the great 
trochanter to the linea aspera, internal to the Gluteus maximus; those from the 
ramus of the ischium are directed downwards and outwards with different degrees 
of obliquity, to be inserted, by mcans of a broad aponeurosis, into the whole 
length of the linea aspera and the upper part of its internal bifurcation below. 
The internal portion of the muscle, consisting principally of those fibres which 
arise from the tuberosity of the ischium, forms a thick fleshy mass consisting of 
coarse bundles which descend almost vertically, and terminate about the lower 
third of the thigh in a rounded tendon, which is inserted into the tubercle above 
the inner condyle of the femur, being counected by a fibrous ‘expansion to the line 
leading upwards from the tubercle to the linea aspera. Between the two portions 
of the muscle an angular interval is left, tendinous in front, fleshy behind, for the 
passage of the femoral vessels into the popliteal space. The external portion of 
the muscle at its attachment to the femur presents three or four osseo-aponeurotic 
openings, formed by tendinous arches attached to the bone, from which muscular 
fibres arise. The three superior of these apertures are for the three perforating 
arteries, and the fourth, when it exists, for the terminal branch of the profunda. 
This muscle gives off an aponeurosis, which passes in front of the femoral versels, 
and joins with the Vastus internus, forming the covering of Hunter’s canal. 

Relations.—By its anterior surface, with the Pectineus, Adductor brevis, Ad- 
ductor longus, and the femoral vessels. By its posterior surface, with the great 
sciatic nerve, the Gluteus maximus, Biceps, Semitendinosus, and Semimembra- 
nosus. By its superior or shortest border, it lies parallel with the Quadratus 
femoris, the internal circumflex artery passing between them. By its imternal or 
longest border, with the Gracilis, Sartorius, and fascia lata. By its external or 
attached border, it is inserted into the femur behind the Adductor brevis and 
Adductor longus, which separate it from the Vastus internus; and in front of the 
Gluteus maximus and short head of the Biceps, which separate it from the Vastus 
externus. 

Nerves.—All the muscles of this group are supplied by the obturator nerve. 
The Pectineus receives additional branches from the accessory obturator and ante- 
rior crural; and the Adductor magnus an additional branch from the great sciatic. 

Actions.—The Pectineus and three Adductors adduct the thigh powerfully ; they 
are especially used in horse exercise, the flanks of the horse being grasped between 
the knees by the action of these muscles. In consequence of the obliquity of their 
insertion into the linea aspera, they rotate the thigh outwards, assisting the ex- 
ternal Rotators, and when the limb has been abducted, they draw it inwards, 
carrying the thigh across that of the opposite side. The Pectineus and Adductor 
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brevis and longus assist the Psoas and Iliacus in flexing the thigh upon the pelvis. 
In progression, also, all these muscles assist in drawing forwards the hinder limb. 
The Gracilis assists the Sartorius in flexing the leg and rotating it inwards ; it is 
also an Adductor of the thigh. If the lower extremities are fixed, these muscles 
may take their fixed point from below and act upon the pelvis, serving to maintain 
the body in an erect posture; or, if their action is continued, to flex the pelvis 
forwards upon the femur. 
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Gluteus maximus. Gemellus superior. 
Gluteus medius. Obturator internus. 
Gluteus minimus. Gemellus inferior. 

Pyriformis. Obturator externus. 


Quadratus femoris. 


Dissection (fig. 299).—-The subject should be turned on its face, a block placed beneath 
the pelvis to make the buttocks tense, and the limbs allowed to hang over the end of the 
table, with the foot i Inver ted, and tho thigh ab- 
ducted. Make an incision through the integu- 
ment along the back part of the crest of the 
lium and inargin of the sacrum to the tip of 
the coccyx, and carry a socond incision from 
that point obliquely downwards and outwards 
to the outer side of the thigh, four inches below 
the great trochanter. The portion of integu- 
oes hace these 1 ee together 

. ° loi st moved mm 
meee epeentes a fe econ un ge qinitrey caine the 
Gluteus maximus and the dense fascia covering 
tho Gluteus modius will be exposed. 

The Gluteus maximus (fig. 300), the 
most superficial muscle in the gluteal 
region, is a very broad and thick fleshy 
mass, of a quadrilateral shape, which 
&. BACK of THIGh = =©6forms the prominence of the nates. Its 

' large size is one of the most characteristic 
points in the muscular system in man, con- 
nected as it is with the power he has of 

2 .POPLITEAL SPACE = aintaining the trunk in the ercct posture. 
In structure the muscle is remarkably coarse, 
being made up of muscular fasciculi lying 
parallel with one anether, and collected 
together into large bundles, separated by 
decp cellular intervals. It arises from the 
superior curved line of the ilium, and the 
portion of bone, meluding the crest, 1mme- 
diately behind it; from the posterigr sur- 
face of the lower part of the sacrum, the 
side of-the coccyx, the aponeurosis of the 
Kirector spine-muscle, and the great sacro- 
sciatic ligament. The fibres are directed 
obliquely downwards and outwards; those 
forming the upper and larger portion of 
the muscle (after converging somewhat) ter- 
minate in a thick tendinous lamina, which 
passes across the great trochanter, and is inserted into the fascia lata covering 
the outer side of the thigh, the lower portion of the muscle being inserted into 
the rough line leading from the great trochanter to the linea aspera between: the 
Vastus externus and Adductor magnus. 

Three synovial burse are usually found separating the ales surface of this 


Fig. 299. —Dissection of Lower 
Extremity. Vostcrior View. 
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muscle from the eminences 
which it covers. One of 
these, of large size, and gene- 
rally multilocular, separates it 
from the great trochanter. A 
second, often wanting, is situ- 
ated on the tuberosity of the 
ischium. <A third is found 
between the tendon of this 
muscle and the Vastus ex- 
ternus. 

Relations.—By its super- 
ficial surface, with a thin 
fascia, which separates it from 
the subcutaneous tissue. By 
its deep surface, from above 
downwards, with the ilium, 
sacrum, coccyx, and great 
sacro-sciatic ligament, part of 
the Gluteus medius, Pyri- 
formis, Gemelli, Obturator in- 
ternus, Quadratus femoris, the 
tuberosity of the ischium, 
great trochanter, the origin 
of the Biceps, Semitendinosus, 
Semimembranosus, and Ad- 
ductor magnus muscles. The 
gluteal vessels and superior 
gluteal nerve are seen issuing 
from the pelvis above the 
Pyriformis muscle, the sciatic 
and internal pudic vessels and 
nerves, and the nerve to the 
Obturator internus muscle 
below it. Its wpper border is 
thin, and connected with the 
Gluteus medius by the fascia 
lata. Its lower border is free 
and prominent. 

Dissectiton.—Now divide the 
Gluteus maximus near its origin, 
by a vertical incision carried 
from its upper to its lower 
border; a cellular interval will 
be exposed, separating it from 
the Gluteus medius and Ex- 
ternal rotator muscles beneath. 
The upper portion of the muscle 
is to be altogether detached, and 
the lower portion turned out- 
wards; the loose areolar tissue 
filling wd the interspace between 
the trochanter major and tuber- 
osity of the ischium being re- 
moved, the parts already enume- 
rated as exposed by the removal 
of this muscle will be seen. 

The Gluteus medius is a 
broad, thick, radiated muscle, 
situated on the outer gur- 
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face of the pelvis. Its posterior third is covered by the Gluteus maximus ; its 
anterior two-thirds by the fascia lata, which separates it from the integument. 
It arises from the outer surface of the ilium, between the superior and middle 
curved lines, and from the outer lip of that portion of the crest which is between 
them ; it also arises from the dense fascia (Gluteal aponeurosis) covering its anterior 
part. The fibres converge to a strong flattened tendon, which is inserted into the 
oblique line which traverses the outer surface of the great trochanter. A synovial 
bursa separates the tendon of the muscle from the surface of the trochanter in front 
of its insertion. 

Relations.—By its superficial surface, with the Gluteus maximus behind, the 
Tensor vagine femoris and deep fascia in front. By its deep surface, with the 
Gluteus minimus and the gluteal vessels and superior gluteal nerve. Its anterior 
border is blended with the Gluteus minimus. Its posterior border lies parallel 
with the Pyriformis, the gluteal vessels intervening. 


This muscle should now be divided near its insertion and turned upwards, when the 
Gluteus minimus will be exposed. 


The Gluteus minimus, the smallest of the three Glutei, is placed immediately 
beneath the preceding. It is fan-shaped, arising from the outer surface of the 
ilium, between the middle and inferior curved lines, and behind, from the margin 
of the great sacro-sciatic notch: the fibres converge to the deep surface of a radi- 
ated aponeurosis, which, terminating in a tendon, is inserted into an impression 
on the anterior border of the great trochanter. A synovial bursa is interposed 
between the tendon and the great trochanter. 

Relations.—By its superficial surface, with the Gluteus medius, and the gluteal 
vessels and superior gluteal nerve. By its deep surface, with the ilium, the re- 
flected tendon of the Rectus femoris, and capsular ligament of the hip joint. Its 
anterior margin is blended with the Gluteus medius. Its posterior margin is often 
joined with the tendon of the Pyriformis. 

The Pyriformis is a flat muscle, pyramidal in shape, lying almost parallel with 
the posterior margin of the Gluteus medius. It is situated partly within the pelvis 
at its posterior part, and partly at the back of the hip-joint. It arises from the 
front of the sacrum by three fleshy digitations, attached to the portions of bone 
between the first, second, third, and fourth anterior sacral foramina, and also from 
the grooves leading from the foramina: a few fibres also arise from the margin of 
the great sacro-sciatic foramen, and from the anterior surface of the great sacro- 
sciatic ligament. The muscle passes out of the pelvis through the great sacro- 
sciatid foramen, the upper part of which it fills, and is inserted by a rounded 
tendon into the upper border of the great trochanter, being generally blended with 
the tendon of the Obturator internus. 

Relations.—By its anterior surface, within the pelvis, with the Rectum (espe- 
cially on the left side), the sacral plexus of nerves, and the internal iliac vessels ; 
external to the pelvis, with the os innominatum and capsular ligament of the hip- 
joint. By its posterior surface, within the pelvis, with the sacrum; and external 
to it, with the Gluteus maximus. By its upper border, with the Gluteus 1hedius, 
from which it is separated by the gluteal vessels and superior gluteal nerve. By 
‘its lower border, with the Gemellus superior and Coccygeus ; the sciatic vessels 
and nerves, the internal pudic vessels and nerve, and muscular branches from the 
sacral plexus, passing from the pelvis in the interval between the two muscles. 

The Obturator membrane is a dense layer of interlacing fibres which completely 
closes the obturator foramen, except at its upper and outer part, where a small 
oval canal is left for the obturator vessels and nerve. Each obturator muscle is 
connected with this membrane. 


Dissection.—The next muscle, as well as the origin of the Pyriformis, can only be seen 
when the pelvis is divided and the viscera'removed. 


The Obturator internus, like the preceding muscle, is situated partly within 
the cavity of the pelvis, partly at the back of the hip-joint. It arises from the 
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inner surface of the anterior and external wall of the pelvis, around the inner side 
of the obturator foramen, being attached to the descending ramus of the pubes 
and the ascending ramus of the ischium, and at the side to the inner surface of the 
body of the ischium, between the margin of the obturator foramen in front, the 
great sacro-sciatic notch behind, and the brim of the true pelvis above. It also 
arises from the inner surface of the obturator membrane except at its lower part, 
and from the tendinous arch which completes the canal for the passage of the ob- 
turator vessels and nerve. The fibres are directed backwards and downwards, and 
terminate in four or five tendinous bands, which are found on its deep surface ; 
these bands are reflected at a right angle over the inner surface of the tuberosity 
of the ischium, which is grooved for their reception: the groove is covered with 
cartilage, and lined with a synovial bursa. The muscle leaves the pelvis by the 
lesser sacro-sciatic notch ; and the tendinous bands unite into a single flattened 
tendon, which passes horizontally outwards, and, after receiving the attachment of 
the Gemelli, is inserted into the upper border of the great trochanter in front of 
the Pyriformis. A synovial bursa, narrow and elongated in form, is usually. found 
between the tendon of this muscle and the capsular ligament of the hip: it occa- 
sionally communicates with the bursa between the tendon and the tuberosity of 
the ischium, the two forming a single sac. 


In order to display the peculiar appoarancos presented by the tendon of this muscle, 
it must be divided near its insertion and reflected outwards. 


Relations.-— Within the pelvis, this muscle is in relation, by its anterior surface, 
with the obturator membrane and inner surface of the anterior wall of the pelvis ; 
by its posterior surface, with the pelvic and obturator fasci#, which separate it from 
the Levator ani; and it is crossed by the internal pudic vessels and nerve. This 
surface forms the outer boundary of the ischio-rectal fossa. Haxternal to the pelvis, 
it is covered by the great sciatic nerve and Gluteus maximus, and rests on the back 
part of the hip-joint. 

The Gemelli are two small muscular fasciculi, accessories to the tendon of the 
Obturator internus, which is received into a groove between them. They are 
called superior and inferior. 

The Gemellus superior, the smaller of the two, arises from the outer surface 
of the spine of the ischium, and passing horizontally outwards becomes blended 
with the upper part of the tendon of the Obturator internus, and is inserted 
with it into the upper border of the great trochanter. This muscle is sometimes 
wanting. 

Relations.— By its superficial surface, with the Gluteus maximus and the sciatic 
vessels and nerves. By its deep surface, with the capsule of the hip-joint. By its 
apper border, with the lower margin of the Pyriformis. By its lower border, with 
the tendon of the Obturator internus. 

The Gemellus inferior arises from the upper part of the outer border of the 
tuberosity of the ischium, and passing horizontally outwards is blended with the 
lower part of the tendon of the Obturator internus, and inserted with it into 
the upper border of the great trochanter. 

Relations.—-By its superficial surface, with the Gluteus maximus and the sciatic 
vessels and nerves. By its deep surface, with the capsular ligament of the hip- 
joint. By its wpper border, with the tendon of the Obturator internus. By 

its lower border, with the tendon of the Obturator externus and Quadratus 
femoris. 

-- The Quadratus femoris is a short, flat muscle, quadrilateral in shape (hence its 
name), situated between the Gemellus inferior and the upper margin of the Ad- 
ductor magnus. It arises from the outer border of the tuberosity of the ischium, 
and proceeding horizontally outwards is inserted into the upper part of the linea 
quadrati, on the posterior surface of the trochanter major. A synovial bursa is 
often found between the under surface of this muscle and the lesser eoenenter: 
which it covers. : 
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Relations.—By its posterior surface, with the Gluteus maximus nd the sciatic 
vessels and nerves. By its anterior surface, with thetendon of the Obturator ex- 
ternus and trochanter minor, and with the capsule of the hip-joint. By its wpper 
border, with the Gemellus inferior. Its lower border is separated from the Adductor 
magnus by the terminal branches of the internal circumflex vessels. 

Dissection.—In order to expose the next muscle (the Obturator externus), it is necessary 
to remove the Psoas, Iliacus, Pectineus, and Adductor brevis and longus muscles from the 
front and inner side of the thigh ; and the Gluteus maximus and Quadratus femoris from 
tho back part. Its dissection should, consequently, be postponed until the muscles of the 
anterior and internal femoral rogions have been examined. 

The Obturator Externus (fig. 298) is a flat, triangular muscle, which covers the 
outer surface of the anterior wall of the pelvis. It arises from the margin of bone 
immediately around the inner side of the obturator foramen, viz. from the body 
and ramus of the pubes, and the ramus of the ischium; it also arises from the 
inner two-thirds of the outer surface of the obturator membrane, and from the ten- 
dinous arch which completes the canal for the passage of the obturator vessels and 
nerves. The fibres converging pass backwards, outwards, and upwards, and termi- 
nate in a tendon which runs across the back part of the hip-joint, and is inserted 
into the digital fossa of the femur. 

Relations.—By its anterior surface, with the Psoas, Iliacus, Pectineus, Adductor 
magnus, Adductor brevis, and Gracilis; and more externally, with the neck of the 
femur and capsule of the hip-joint. By its posterior surface, with the obturator 
membrane and Quadratus femoris. 

Nerves.—-Tho Gluteus maximus is supplied by the small sciatic nerve and a 
branch from the sacral plexus; the Gluteus medius and minimus, by the superior 
gluteal; the Pyriformis, Gemelli, Obturator internus, and Quadratus femoris, by 
branches from the sacral plexus, and the Obturator externus, by the obturator 
nerve. 

Actions.—The Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors of the thigh. The Gluteus maximus and the posterior fibres of 
the Gluteus medius and minimus, rotate the thigh outwards; the anterior fibres 
of the Gluteus medius and the Gluteus minimus rotate it inwards. The Gluteus 
maximus serves to extend the femur and bring the bent thigh into a line with the 
body. ‘The anterior fibres of the Gluteus medius and minimus, on the other hand, 
flex the thigh by drawing the great trochanter forwards. The Gluteus maximus 
is also a tensor of the fascia lata. Taking their fixed point from the femur, the 
Glutei muscles act upon the pelvis, supporting it and the whole trunk upon the 
head 6f the femur, which is specially obvious in standing on one leg. In order to 
gain the erect posture after the effort of stooping, these muscles draw the pelvis 
backwards, assisted by the Biceps, Semitendinosus, and Semimembranosus muscles. 
By its connection with the ilio-tibial band the Gluteus maximus steadies the 
femur on the articular surface of the tibia during standing, when the extensor 
muscles are relaxed. The remaining muscles are powerful rotators of the thigh 
outwards. In the sitting posture, when the thigh is flexed upon the pelvis, their 
action as rotators ceases, and they become abductors, with the exception of the 
Obturator externus, which still rotates the femur outwards. When the femur is 

‘fixed, the Pyriformis and Obturator muscles serve to draw the pelvis forwards if 
it has been inclined backwards, and assist in steadying it upon the head of the 
femur. 


POSTERIOR FEMORAL REGION. 
Biceps. Semitendinosus. Semimembranosus. 


Dissection (fig. 299).—Makce a vertical incision along the middle of the thigh, from the 
lower fold of the nates to about three inahes below the back of the knee-joint, and there 
connect it ‘with a transverse incision, carried from the inner to the outer side of the leg. 
Make a third incision transversely at the junction of the middle with the lower third of 
the thigh. The integument having been removed from the bask of the knee, and the 
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boundaries of the popliteal space examined, the removal of the integument from the 
remaining part of the thigh should be continued, when the fascia and muscles of this region 
will be exposed. 

The Biceps (fig. 300) is a large muscle, of considerable length, situated on the 
posterior and outer aspect of the thigh. It arises by two heads. One, the long 
head, arises from the lower and inner facet on the back part of the tuberosity of the 
ischium, by a tendon common to it and the Semitendinosus. The femoral, or short 
head, arises from the whole length of the outer lip of the linea aspera, between the 
Adductor magnus and Vastus externus, and from the external supra-condylar line, 
to within two inches of the outer condyle ; it also arises from the external inter- 
muscular septum. The fibres of the long head form a fusiform belly, which, pass- 
ing obliquely downwards and a little outwards, terminates in an aponeurosis which 
covers the posterior surface of the muscle, and receives the fibres of the short head : 
this aponeurosis becomes gradually contracted into a tendon, which is inserted into 
the outer side of the head of the fibula, and by a small slip into the lateral surface of 
the external tuberosity of the tibia. At its insertion the tendon divides into two 
portions, which embrace the long external lateral ligament of the knee-joint, a 
strong prolongation being sent forwards to the outer tuberosity of the tibia, which 
gives off an expansion to the fascia of the leg. The tendon of this muscle forms 
the outer hamstring. 

Relations.—By its saperficial surface, with the Gluteus maximus above, the 
fascia lata and integument in the rest of its extent. By its deep surface, with the 
Semimembranosus, Adductor Magnus, and Vastus externus, the great sciatic nerve, 
popliteal artery and vein, and near its insertion, with the external head of the 
Gastrocnemius, Plantaris, the superior external articular artery, and the external 
popliteal nerve. 

The Semitendinosus, remarkalle for the groat length of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the lower and inner 
facet on the tuberosity of the ischium, by a tendon common to it and the long head 
of the Biceps; it also arises from an aponeurosis which connects the adjacent sur- 
faces of the two muscles to the extent of about three inches after their origin. It 
forms a fusiform muscle, which, passing downwards and inwards, terminates a 
little below the middle of the thigh in a long round tendon which lies along the 
inner side of the popliteal space, then curves around the inner tuberosity of the 
tibia, and is inserted into the upper part of the inner surface of the shaft of that 
bone, nearly as far forwards as its anterior border. This tendon is surrounded by 
the tendon of the Sartorius, and lies below that of the Gracilis, to which it 1s 
united. A tendinous intersection is usually observed about the middle of the muscle. 

Relations.— By its superficial surface, with the Gluteus maximus and fascia 
lata. By its deep surface, with the Semimembranosus, Adductor magnus, inner 
head of the Gastrocnemius, and internal lateral ligament of the knee-joint. 

The Semimembranosus, so called from the membranous expansion on its anterior 
and posterior surfaces, is situated at the back part and inner side of the thigh. It 
arises by a thick tendon from the upper and outer facet on the back part of the 
tuberosity of the ischium, above and to the outer side of the Biceps and Semi- 
tendinosus, and is inserted into the groove on the inner and back part of the inner 
tuberosity of the tibia, beneath the internal lateral ligament. The tendon of the 
muscle at its origin expands into an aponeurosis, which covers the upper part of 
its anterior surface: from this aponeurosis, muscular fibres arise, and converge to 
another aponeurosis, which covers the lower part of its posterior surface and con- 
tracts into the tendon of insertion. The tendon of the muscle at its insertion 
divides into three portions: the middle and main portion is the fasciculus of 
insertion into the back part of the inner tuberosity ; it sends down an expansion 
to cover the Popliteus muscle. The internal portion consists of a few fibres which 
join the internal lateral ligament of the joint. The posterior division passes 
upwards and outwards, to be inserted into the back part of the outer condyle of 
the femur, forming the chief part of the posterior ligament of the knee-joint. 
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The tendons of the two preceding muscles, with those of the Gracilis and 
Sartorius, form the inner hamstring. 

Relations.— By its superficial surface, with the Semitendinosus, Biceps, and 
fascia lata. By its deep surface, with the popliteal vessels, Adductor magnus, and 
inner head of the Gastrocnemius, from which it is separated by a synovial bursa. 
By its inner border, with the Gracilis. By its outer border, with the great sciatic 
nerve, and its internal popliteal branch. 

Nerves.—The muscles of this region are supplied by the great sciatic nerve. 

Actions—The hamstring muscles flex the leg upon the thigh. When the 
knee is semi-flexed, the Biceps, in consequence of its oblique direction downwards 
and outwards, rotates the leg slightly outwards ; and the Semitendinosus, and to a 
slight extent the Semimembranosus, rotate the leg inwards, assisting the Popliteus. 
Taking their fixed point from below, these muscles serve to support the pelvis 
upon the head of the femur, and to draw the trunk directly backwards, as in feats 
of strength, when tle body is thrown backwards in the form of an arch. 

Surgical Anatomy.—The tendons of these muscles occasionally require subcutaneous 
division in some forms of spurious anchylosis of the knee-joint, dependent upon permanent 
contraction and rigidity of the Floxor muscles, or from stiffening of the ligamentous and 
other tissues surrounding the jomt, the result of disease. This is effected by putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it and the 
skin: the cutting edge being then turned towards the tendon, it should be divided, taking 
care that the wound in the skin is not at the same time enlarged. The relation of tho 
external popliteal nerve to the tendon of the Biceps must always be borne in mind in 
dividing this tendon. 


Muscues AND FAsciH oF THE LEa. 


Dissection (tig. 296).—The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position; then make an incision through the integument in the 
middle line of the leg to the ankle, and continue it along the dorsum of the foot to the 
toes. Make a second incision transversely across the ankle, and a third in the same 
direction across the bascs of the toes; remove the flaps of integument included between 
these incisions, in order to examine the deep fascia of the leg. 

The Deep Fascia of the Leg forms a complete investment to the whole of this 
region of the limb, excepting to the inner surface of the tibia. It is continuous above 
with the fascia lata, receiving an expansion from the tendon of the Biceps on the 
outer side, and from the tendons of the Sartorius, Gracilis, and Semitendinosus on 
the inner side; in front it blends with the periosteum covering the subcutaneous 
surface of the tibia, and with that covering the head and external malleolus of the 
fibula; below, it is continuous with the annular ligaments of the ankle. It is 
thick and dense in the upper and anterior part of the leg, and gives attachment, 
by its deep surface, to the Tibialis anticus and Extensor longus’ digitorum muscles : 
but thinner behind, where it covers the Gastrocnemius and Soleus muscles. Over 
the popliteal space it is much strengthened by transverse fibres, which stretch 
across from the inner to the outer hamstring muscles, and it is here perforated 
by the External Saphena vein. Its deep surface gives off, on the outer side of the 
leg, two strong intermuscular septa, which enclose the Peronei muscles, an@ sepa- 
rate them from the muscles on the anterior and posterior tibial regions and several 
‘ smaller and more slender processes, which enclose the individual muscles in each 
region; at the same time a broad transverse intermuscular septum, called the 
deep transverse fascia of the leg, intervenes between the superficial and deep muscles 
in the posterior tibio-fibular region. 

Now remove the fascia by dividing it in the same direction as the integument, ex- 
cepting opposite the ankle, where it should be left entire. Commence the removal of the 


fascia from below, opposite the tendons, and detach it in the line of direction of the 
muscular fibres. 


a 
MUSCLES OF THE LEG. 


These may be subdivided into three groups: those on the anterior, those on 
the posterior, and those on the outer side. 
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ANTERIOR T1BI0-FIBULAR REGION. Fie. ee of the Front of 
the Leg. 


Tibialis anticus. 

Extensor proprius pollicis. 
Extensor longus digitorum. 
Peroneus tertius. 


The Tibialis anticus is situated on. the 
outer side of the tibia ; it is thick and fleshy at 
its upper part, tendinous below. It arises 
from the outer tuberosity and upper two-thirds 
of the external surface of the shaft of the tibia; 
from the adjoining part of the interosseous 
membrane; from the deep surface of the fascia; 
and from the intermuscular septum between it 
and the Extensor longus digitorum: the fibres 
pass vertically downwards, and terminate in a 
tendon, which is apparent on the anterior sur- 
face of the muscle at the lower third of the leg. 
After passing through the innermost compart- 
ment of the anterior annular ligament, it is 
inserted into the inner and under surface of 
the internal cuneiform bone, and base of ‘the 
metatarsal bone of the great toe. 

Relations.—By its anterior surface, with 
the fascia, and with the annular ligament. By 
its posterior surface, with the interosseous 
membrane, tibia, ankle-joint, and inner side of 
the tarsus: this surface also overlaps the an- 
terior tibial vessels and nerve in the upper 
part of the leg. By its aner surface, with the 
tibia. By its outer surface, with the Extensor 
longus digitorum, and Extensor proprius pol- 
licis, and the anterior tibial vessels and nerve. 

The Extensor proprius pollicis is a thin, 
elongated, and flattened muscle, situated be- 
tween the Tibialis anticus and Extensor longus 
digitorum. It arises from the anterior surface 
of the fibula for about the middle two-fourths 
of its extent, its origin being internal to that 
of the Extensor longus digitorum ; it also arises 
from the interosseous membrane to a similar 
extent. The fibres pass downwards, and ter- 
minate in a tendon, which occupies the anterior 
bordey of the muscle, passes through a distinct 
compartment in the horizontal portion of the 
annular ligament, crosses the anterior tibial 
vessels near the bend of the ankle, and is in- 
serted into the base of the last phalanx of the 
great toe. Opposite the metatarso-phalangeal 
articulation, the tendon gives off a thin pro- 
longation on each side, which covers the sur- 
face of the joint. 

Relations.—By its anterior ae with 
the fascia, and the anterior annular ligament. 
By its posterior border, with the interosseous 
membrane, fibula, tibia, ankle-joint, and Ex- 
tensor brevis digitorum. By its outer stde, 
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with the Extensor longus digitorum above, the dorsalis pedis vessels and anterior 
tibial nerve below. By its inner side, with the Tibialis anticus and the anterior 
tibial vessels above. 

The Extensor longus digitorum is an elongated, flattened, semipenniform 
muscle, situated the most externally of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia; from the upper three-fourths of 
the anterior surface of the shaft of the fibula; fromthe interosseous membrane, 
and deep surface of the fascia ; and from the intermuscular septa between it and 
the Tibialis anticus on the inner, and the Peronei on the outer side. The tendon 
enters a canal in the annular ligament, with the Peroneus tertius, divides into four 
slips which run across the dorsum of the foot, and are inserted into the second 
and third phalanges of the four lesser toes. The mode in which the tendons 
are inserted is the following: the three inner tendons, opposite the metatarso- 
phalangeal articulation are joined, on their outer side, by a tendon of the Extensor 
brevis digitorum. They all receive a fibrous expansion from the Interossei and 
Juumbricales, and then spread out into a broad aponeurosis, which covers the dorsal 
surface of the first phalanx: this aponeurosis, at the articulation of the first with 
the second phalanx, divides into three slips, a middle one, which is inserted into 
the base of the second phalanx ; and two lateral slips, which, after uniting on the 
dorsal surface of the’ second phalanx, are continued onwards, to be inserted into 
the base of the third. 

Relations.— By its anterior surface, with the fascia and the annular ligament. 
By its posterior surface, with the fibula, interosseous membrane, ankle-joint, and 
Extensor brevis digitorum. Ly its inner side, with the Tibialis anticus, Extensor 
proprius pollicis, and anterior tibial vessels and nerve. By its outer side, with the 
Peroneus longus and brevis. 

The Peroneus tertius is a part of the Extensor longus digitorum, and might 
be described as its fifth tendon. ‘The fibres belonging to this tendon arise from 
the lower fourth of the anterior surface of the fibula; from the lower part of the 
interosseous membrane ; and from an intermuscular septum between it and the 
Peroneus brevis. The tendon, after passing through the same canal in the an- 
nular ligament as the Extensor longus digitorum, is inserted into the dorsal sur- 
face of the base of the metatarsal bone of the little toe, on its inner side. This 
muscle is sometimes wanting. 

Nerves.—These muscles are supplied by the anterior tibial nerve. 

Actions.—-The Tibialis anticus and Peroneus tertius are the direct flexors of 
the tarsus upon the leg; the former muscle, from the obliquity in the direction of 
its tendon, raises the inner border of thee foot; and the latter, acting with the 
Peroneus brevis and longus, draws the outer border of the foot upwards and 
the sole outwards. The Iixtensor longus digitorum and Extensor proprius pollicis 
extend the phalanges of the toes, and, continuing their action, flex the tarsus upon 
the leg. Taking their fixed point from below, in the erect posture, all these 
muscles serve to fix the bones of the leg in the perpendicular position, and give 
increased strength to the ankle-joint. x > 


PostreRior TrB10-FrputAR REGION. 


Dissection (fig. 299).—Make « vertical incision along the middle line of the back of 
the leg, from the we: part of the popliteal space to the heel, connecting it below by a 
transverse incision extending between the two mulleoli; the flaps of integument being 
removed, the fascia and muscles should be examined. 


The muscles in this region of the leg are subdivided into two layers, super- 
ficial and deep. The superficial layer constitutes a powerful muscular mass, 
forming the calf of the leg. Their large size is one of the most characteristic 
features of the muscular apparatus in man, and bears a direct connection with his 
ordinary attitude and mode of progression. oe 


434 MUSCLES AND FASCIA. 


Superficial Layer. 
Gastrocnemius. Soleus. Plantaris. 


The Gastrocnemius is the most superficial muscle, and forms the greater part 
of the calf. It arises by two heads, which are connected to the condyles of 
the femur by two strong flat tendons. 
The inner head, the larger, and a little 
the more posterior, arises from a depres- 
sion at the upper and back part of the 
inner condyle. The outer head arises 
from the upper and back part of the 
external condyle, immediately above the 
origin of the Popliteus. Both heads, 
also, arise by a few tendinous and fleshy 
fibres from the ridges which are con- 
tinued upwards from the condyles to the 
linea aspera. Each tendon spreads out 
into an aponeurosis, which covers the 
posterior surface of that portion of the 
muscle to which it belongs; that cover- 
ing the inner head being longer and 
thicker than the outer. From the ante- 
rior surface of these tendinous expan- 
sions, muscular fibres are given off. The 
fibres in the median line, which corre- 
spond to the accessory portions of the 
muscle derived from the bifurcations of 
the linea aspera, unite at an angle upon 
a median tendinous raphé below; the 
remaining fibres converge to the posterior 
surface of an aponeurosis which covers 
the under surface of the muscle, and 
this, gradually contracting, unites with 
the tendon of the Soleus, and forms with 
it the Tendo Achillis. 

Relations.—By its superficial surface, 
with the fascia of the leg, which separates 
it from the external saphenous vein ard 
nerve. By its deeps surface, with the 
posterior ligament of the knee-joint, the 


Fig. 302.—Muscles of the Back of the 
Leg. Superficial Layer. 





Popliteus, Soleus, Plantaris, popliteal 3 
vessels, and internal popliteal nerve. The <3 
tendon of the inner head corresponds 43% 
with the back part of the inner condyle, ‘3° 
from which it is separated by a synovial 3 $3 
bursa, which, in some cases, communi- $§3 
cates with the cavity of the knee-joint. § i 
The tendon of the outer head containsa §& 
sesamoid fibro-cartilage (rarely osseous), ~{ 
where it plays over the corresponding : 
outer condyle; and one is occasionally i 
found in the tendon of the inner head. 


The Gastrocnemius should be divided across, 
just below its origin, and turned downwards, 
in order to expose the next muscles. 

The Soleus is a broad flat muscle situated immediately beneath the preceding. 
Tt has received its name from its resemblance in shape to a sole-fish. It arises by 
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tendinous fibres from the back part of the head of the fibula, and from the upper 
third of the posterior surface of its shaft ; from the oblique line of the tibia, and 
from the middle third of its internal border ; some fibres also arise from a ten- 
dinous arch placed between the tibial and fibular origins of the muscle, beneath 
which the posterior tibial vessels and nerve pass. The fibres pass backwards to 
an aponeurosis which covers the posterior surface of the muscle, and this grad- 
ually becoming thicker and narrower, joins with the tendon of the Gastrocnemius, 
and forms with it the Tendo Achillis. 

Relations.—By its superficial surface, with the Gastrocnemius and Plantaris. 
By its deep surface, with the Flexor longus digitorum, Flexor longus pollicis, 
Tibialis posticus, and posterior tibial vessels and nerve, from which it is separated 
by the transverse intermuscular septum or deep transverse fascia of the leg. 

The Tendo Achillis, the common tendon of the Gastrocnemius and Soleus, is 
the thickest and strongest tendon in the body. It is about six inches in length, and 
formed by the junction of the aponeurosis of the two preceding muscles. It com- 
mences about the middle of the leg, but receives fleshy fibres on its anterior sur- 
face, nearly to its lower end. Gradually becoming contracted below, it is inserted 
into the lower part of the posterior surface of the os calcis, a synovial bursa being 
interposed between the tendon and the upper part of the tuberosity. The tendon 
spreads out somewhat at its lower end, so that its narrowest part is usually about 
an inch and a half above its insertion. The tendon is covered by the fascia and 
the integument, and is separated from the deep muscles and vessels by a consider- 
able interval filled up with areolar and adipose tissue. Along its outer side, but 
superficial to it, is the external saphenous vein. 

The Plantaris is an extremely diminutive muscle, placed between the Gastro- 
cnemius and Soleus, and remarkable for its long and delicate tendon. It arises 
from the lower part of the outer bifurcation of the linea aspera, and from the pos- 
torior ligament of the knee-joint. It forms a small fusiform belly, about three or 
four inches in length, terminating in a long slender tendon which crosses obliquely 
between the two muscles of the calf, and running along the inner border of the 
Tendo Achillis, is inserted with it into the posterior part of the os calcis. This 
muscle is occasionally double, and is sometimes wanting. Occasionally, its tendon 
is lost in the internal annular ligament, or in the fascia of the leg. 

Nerves.—These muscles are supplied by the internal popliteal nerve. 

Actions.—The muscles of the calf possess considerable power, and are con- 
stantly called into use in standing, walking, dancing, and leaping; hence the 
large, size they usually present. In walking, these muscles draw powerfully upon 
the os calois, raising the heel, and with it, the entire body, from the ground; the 
body being thus supported on the raised foot, the opposite limb can be carried for- 
wards. In standing, the Soleus, taking its fixed point from below, steadies the 
leg upon the foot, and prevents the body from falling forwards, to which there is a 
constant tendency from the superincumbent weight. The Gastrocnemius, acting 
from below, serves to fiex the femur upon the tibia, assisted by the Popliteus. 
The Plantaris is the rudiment of a large muscle which exists in some of the lower 
animals, and serves as a tensor of the plantar fascia. 


Deep Layer. 
Popliteus. ; Flexor longus digitorum. 
Flexor longus pollicis. Tibialis posticus. 
Dissection.—Detach the Soleus from its attachment to the fibula and tibia, and turn it 
downwards, when the deep layer of muscles is exposed, covered by the deep transverse 
fascia of the leg. 
The Deep Transverse Fascia of the leg is a broad, transverse, intermuscular 
septum, interposed between the superficial and deep muscles in the posterior tibio- 
fibular region. On each side it is connected to the margins of the tibia and 


fibula. Above, where it covers the Popliteus, it is thick and dense, and receives an 
GG2 
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expansion from the tendon of the Semimembranosus ; it is thinner in the middle 
of the leg; but below, where it covers the tendons passing behind the malleoli, 
it is thickened: It is continued onwards in the interval between the ankle and 
the heel, where it covers the vessels, and 

is blended with the internal annular Fic. 303.--Muscles of the Back of the Leg. 














ligament. Deep Layers. 
This fascia should now be removed, com- ” 
mencing from below opposite the tendons, and Fomary 
detaching it from the muscles in the direction aa 
of their fibres. Lif Wy bi 
Ae : . 

The Popliteus is a thin, flat, tri- rr oN 

angular muscle, which forms part of the \ aes Wf Ve Hi * 


floor of the popliteal space, and is covered 
by a tendinous expansion, derived from 
the Semimembranosus muscle. It arises 
by a strong flat tendon about an inch in 
length, from a deep depression on the 
outer side of the external condyle of the 
femur, and from the posterior ligament 
of the knee-joint; and is inserted into 
the inner two-thirds of the triangular 
surface above the oblique line on the 
posterior surface of the shaft of the 
tibia, and into the tendinous expansion 
covering the surface of the muscle. The 
tendon of the muscle is covered by that 
of the Biceps and the external lateral 
ligament of the knee-joint ; it grooves 
the outer surface of the external semi- 
lunar cartilage, and is invested by the 
synovial membrane of the knee-joint. 

Relations.— By its superficial surface, 
with the fascia above mentioned, which 
separates it from the Gastrocnemius, 
Plantaris, popliteal vessels, and internal 
popliteal nerve. By its deep surface, 
with the superior tibio-fibular articula- 
tion, and back of the tibia. 

The Flexor longus pollicis is situ- 
ated on the fibular side of the leg, and is 
the most superficial and largest of the 
three next muscles. It arises from the 
lower two-thirds of the posterior surface 
of the shaft of the fibula, with the ex- 
ception’ of an inch at its lowest part; 
from the lower part of the interosseous 
membrane ; from an intermuscular sep- 
tum between it and the Peronei, ex- 
ternally; and from the fascia covering. 
the Tibialis posticus. The fibres pass 
obliquely downwards and backwards, and 
terminate round a tendon which occu- 
pies nearly the whole length of the 
posterior surface of the muscle. This 
tendon passes through a groove on the ‘ 
posterior surface of the tibia, external to that for the Tibialis posticus and Flexor 
longus digitorum ; it then passes through another groove on the posterior surface 


oo 
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of the astragalus, and along a third groove, beneath the lesser process of the os 
calcis, into the sole of the foot, where it runs forwards between the two heads of 
the Flexor brevis pollicis, and is inserted into the base of the last phalanx of the 
great toe. The grooves in the astragalus and os calcis which contain the tendon 
of the muscle, are converted by tendinous fibres into distinct canals, lined by 
synovial membrane; and as the tendon crosses the sole of the foot, it is con- 
nected to the common flexor by a tendinous slip. 

Relations.—By its superficial surface, with the Soleus and Tendo Achillis, 
from which it is separated by the deep transverse fascia. By its deep surface, with 
the fibula, Tibialis posticus, the peroneal vessels, the lower part of the interosseous 
membrane, and the ankle-joint. By its outer border, with the Peronei. By its 
inner border, with the Tibialis posticus, and posterior tibial vessels and nerves. 

The Flexor longus digitorum (perforans) is situated on the tibial side of tho 
leg. At its origin, it is thin and pointed, but gradually increases in size as it de- 
scends. It arises from the posterior surface of the shaft of the tibia immediately 
below the oblique line, to within three inches of its extremity internal to the tibial 
origin of the Tibialis posticus; some fibres also arise from the intermuscular 
septum between it and the Tibialis posticus. The fibres terminate in a tendon, 
which runs nearly the whole length of the posterior surface of tho muscle. This 
tendon passes, behind the malleolus, in a groove, common to it and the Tibialis 
posticus, but separated from the latter by a fibrous septum; each tendon being 
contained in a special sheath lined by a separate synovial membrane. It then 
passes obliquely forwards and outwards beneath the arch of the os calcis, into the sole 
of the foot (fig. 305), where, crossing superficial to the tendon of the Flexor longus 
pollicis,* to which it is connected by a strong tendinous slip, it becomes expanded, 
is joined by the Flexor accessorius, and finally divides into four tendons which are 
inserted into the bases of the last phalanges of the four lesser toes, each tendon 
passing through a fissure in the tendon of the Flexor brevis digitorum opposite 
the middle of the first phalanges. 

Relations.—In the leg: by its superficial surface, with the Soleus, and the 
posterior tibial vessels and nerve, from which it is separated by the deep transverse 
fascia ; by its deep surface, with the tibia and Tibialis posticus. Jn the foot, it is 
covered by the Abductor pollicis and Flexor brevis digitorum, and crosses superficial 
to the Flexor longus pollicis. 

The Tibialis posticus lies between the two preceding muscles, and is the most 
deeply seated of all the muscles in the leg. It commences above by two pointed 
processes, separated by an angular interval, through which the anterior tibial 
vessels pass forwards to the front of the leg. It arises from the whole of the 
posterior surface of the interosseous membrane, excepting its lowest part, from 
the posterior surface of the shaft of the tibia, external to the Flexor longus digi- 
torum, between the commencement of the oblique line above, and the middle of the 
external border of the bone below, and from the upper two-thirds of the internal 
surface of the fibula; some fibres also arise from the deep transverse fascia, and 
from the intermuscular septa, separating it from the adjacent muscles on each side. 
This muscle, in the lower fourth of the leg, passes in front of the Flexor longus 
digitorum, terminates in a tendon, which passes through a groove behind the 
inner malleolus, with the tendon of that muscle, but enclosed in.a separate sheath ; 
it then passes through another sheath, over the internal lateral ligament and 
beneath the inferior calcaneo-scaphoid ligament, and is inserted into the tuberosity 
of the scaphoid, and internal cuneiform bones. The tendon of this muscle con- 
tains a sesamoid bone, near its insertion, and gives off fibrous expansions, one of 
which passes backwards to the sustentaculum tali of the os calcis, others outwards 
to the middle and external cuneiform and cuboid, and some forwards to the bases 
of the second, third, and fourth metatarsal bones (fig. 306). 

pelenoon 2 y its superficial surface, with the Soleus and Flexor longus digi- 


* 'Il‘hat is in the order of dissection of the sole of the foot. 
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torum, the posterior tibial vessels and nerve, and the peroneal vessels, from which 
it is separated by the deep transverse fascia. By its deep surface, with the inter- 
osseous ligament, the tibia, fibula, and ankle-joint. 

Nerves.—The Popliteus is supplied by the internal popliteal nerve, the remain- 
ing muscles of this group by the posterior tibial nerve. 

Actions.—The Popliteus assists in flexing the leg upon the thigh; when the 
leg is flexed, it will rotate the tibia inwards. The Tibialis posticus is a direct 
extensor of the tarsus upon the leg; acting in conjunction with the Tibialis 
anticus, it turns the sole of the foot inwards, antagonising the Peroneus longus, 
which turns it outwards. The Flexor longus digitorum and Flexor longus pollicis 
are the direct Flexors of the phalanges, and, continuing their action, extend the 
foot upon the leg; they assist the Gastrocnemius and Soleus in extending the 
foot, as in the act of walking, or in standing on tiptoe. In consequence of the 
oblique direction of the tendon of the long flexor, the toes would be drawn inwards, 
were it not for the Flexor accessorius muscle, which is inserted into the outer side 
of its tendon, and draws it to the middle line of the foot during its action. Taking 
their fixed point from the foot, these muscles serve to maintain the upright 
posture, by steadying the tibia and fibula, perpendicularly, upon the ankle-joint. 
They also serve to raise these bones from the oblique position they assume in the 
stooping posture. 


FIBnuLAR REGION. 
Peroneus longus. Peroneus brevis. 


Dissection.—Those muscles are readily exposed, by removing the fascia covering their 
surface, from below upwards, in the line of direction of their fibres. 


The Peroneus longus is situated at the upper part of the outer side of the leg, 
and is the more superficial of the two muscles. It arises from the head, and upper 
two-thirds of the outer surface of the shaft of the fibula, from the deep surface of 
the fascia, and from the intermuscular septa, between it and the muscles on the 
front, and those on the back of the leg. It terminates in a long tendon, which 
passes behind the outer malleolus, in a groove common to it and the Peroneus 
brevis, the groove being converted into a canal by a fibrous band, and the tendons 
invested by a common synovial membrane; it is then reflected, obliquely forwards, 
across the outer side of the os calcis, being contained in a separate fibrous sheath, 
lined by a prolongation of the synovial membrane from that which lines the groove 
behind the malleolus. Having reached the outer side of the cuboid bone, it runs 
in a groove on the under surface of that bone, which is converted into a canal 
by the long calcaneo-cuboid ligament, and is lined by a synovial membrane: the 
tendon then crosses obliquely the sole of the foot, and is inserted into the outer 
side of the base of the metatarsal bone of the great toe and the internal cuneiform 
bone. Occasionally it sends a slip to the base of the second metatarsal bone. 
The tendon changes its direction at two points: first, behind the external 
malleolus; secondly, on the outer side of the cuboid bone ; in both of these situa- 
tions, the tendon is thickened, and, in the latter, a sesamoid bone is usually 
developed in its substance. 

Relations.—By its superficial surface, with the fascia and integument; by its 
deep surface, with the fibula, the Peroneus brevis, os calcis and cuboid bone ; by 
its anterior border, with an intermuscular septum, which intervenes between it 
and the Extensor longus digitorum ; by its posterior border, with an intermuscular 
septum, which separates it from the Soleus above, and the Flexor longus pollicis 
below. 

The Peroneus brevis lies beneath the Peroneus longus and is shorter and 
smaller than it. It arises from the lower two-thirds of the external surface of the 
shaft of the fibula, internal to the Peroneus longus; and from the intermuscular 
septa separating it from the adjacent muscles on the front and back part of the 
leg. The fibres pass vertically downwards, and terminate in a tendon, which 
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runs in front of that of the preceding muscle through the same groove, behind the 
external malleolus, being contained in the same fibrous sheath, and lubricated by 
the same synovial membrane ; it then passes through a separate sheath on the 
outer side of the os calcis, above that for the tendon of the Peroneus longus, and is 
finally inserted into the dorsal surface of the base of the metatarsal bone of the 
little toe, on its outer side. 

Relations.—By its swperficial surface, with the Peroneus longus and the fascia 
of the leg and foot. By its deep surface, with the fibula and outer side of the 
os calcis. 

Nerves.—The Peroneus longus and brevis are supplied by the musculo- 
cutaneous branch of the external popliteal nerve. 

Actions.—The Peroneus longus and brevis extend the foot upon the leg, in 
conjunction with the Tibialis posticus, antagonising the Tibialis anticus and 
Peroneus tertius, which are flexors of the foot. The Peroneus longus also everts 
the sole of the foot; hence the extreme eversion occasionally observed in fracture 
of the lower end of the fibula, where that bone offers no resistance to the action 
of this muscle. Taking their fixed point below, the Peronei serve to steady the 
leg upon the foot. This is especially the case in standing upon one leg, when the 
tendency of the superincumbent weight is to throw the leg inwards: the Peroneus 
longus overcomes this tendency, by drawing on the outer side of the leg, and thus 
maintains the perpendicular direction of the limb. 

Surgical Anatomy.—The student should now consider the position of the tendons of 
tho various muscles of tho leg, their relation with the ankle-joint and surrounding blood- 
vessels, and especially their action upon the foot, as their rigidity and contraction givo 
rise to one or other of tho kinds of deformity known as club-foot. The most simple and 
common deformity, and ono that is rarely, if ever, congenital, is the talipes equinus, the 
heel being raised by rigidity and contraction of the Gastrocnemius muscle, and the patient 
walking upon the ball of the foot. In the talipes varus, the foot is forcibly adducted and 
the inner side of the sole raised, sometimes to a right angle with the ground, by the action 
of the Tibialis anticus and posticus. In the talipes valgus, the outer edge of the foot is 
raised by the Peronei muscles, and the patient walks on the inner ankle. In the talipes 
calcaneus the toes are raiscd by the Extensor muscles, the heel is depressed, and the 
pationt walks upon it. Other varieties of deformity are met with, as the talipes equino- 
varus, equino-valgus, and calcaneo-valgus, whose names sufliciently indicate their nature. 
Of these the talipes equino-varus is the most common congenital form, the heel is raised 
by the Tendo Achillis, the inner border of the foot drawn upwards by the Tibialis anticus, 
the anterior two-thirds twisted inwards by the Tibialis posticus and the arch increased by 
the contraction of the plantar fascia, so that the patient walks on the middle of the outer 
border of the foot. Each of these deformities may be successfully relieved (after other 
remedies fail) by division of the opposing tendons and fascia: by this means, the foot 
regains its proper position, and the tendons heal by the organization of lymph thrown out 
between the divided ends. ‘Tho operation is easily performed by putting the contracted 


tendon upon the stretch, and dividing it by means of a narrow sharp-pointed knife inserted 
between 16 and the skin. 


MuscLES AND Fascim oF THE Foor. 


The fibrous bands which bind down the tendons in front of and behind the ankle in 
their passage to the foot, should now be examined; they are termed the anntlar liga- 
ments, and are three in number, anterior, internal, and external. 


The Anterior Annular Ligament consists of a superior or vertical portion, 
which binds down the extensor tendons as they descend on the front of the tibia 
and fibula; and an inferior or horizontal portion, which retains them in connection 
with the tarsus, the two portions being connected by a thin intervening layer of 
fascia. The vertical portion is attached externally to the lower end of the fibula, 
internally to the tibia, and above is continuous with the fascia of the leg; it con- 
tains only one synovial sheath, for the tendon of the Tibialis anticus; the other 
tendons and the anterior tibial vessel and nerve passing beneath it, but without 
any distinct sheath. The horizontal portion is attached externally to the upper 
surface of the os calcis, in front of the depression for the interosseous ligament ; 
it passes inwards, forming a strong band, which encloses the Peroneus tertius and 
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Extensor longus digitorum, which are contained in a single synovial sheath, and 
then divides into two limbs; of which the upper is inserted into the internal 
malleolus, passing over the Extensor proprius pollicis, and vessels and nerve, but 
enclosing the Tibialis anticus by a splitting of its fibres. The lower limb is inserted 
into the plantar fascia on the inner side of the foot and passes over both the tendon 
of the Extensor proprius pollicis and Tibialis anticus and also the vessels and nerve. 
The tendons contained in the horizontal portion of the ligament are enclosed by 
separate synovial sheaths. 

The Internal annular ligament is a strong fibrous band, which extends from 
the inner malleolus above, to the internal margin of the os calcis below, converting 
a series of bony grooves in this situation into osseo-fibrous canals, for the passage 
of the tendons of the Flexor muscles and vessels into the sole of the foot. It is 
continuous above with the deep fascia of the leg, below with the plantar fascia and 
the fibres of origin of the Abductor pollicis muscle. The three canals which it 
forms, transmit from within outwards, first, the tendon of the Tibialis posticus ; 
second, the tendon of the Flexor longus digitorum, then the posterior tibial vessels 
and nerve, which run through a broad space beneath the ligament; lastly, in a 
canal formed partly by the astralagus, the tendon of the Flexor longus pollicis. 
Hach of these canals is lined by a separate synovial membrane. 

The External annular ligament extends from the extremity of the outer 
malleolus to the outer surface of the os calcis: it binds down the tendons of the 
Peronei muscles in their passage beneath the outer ankle. The two tendons arc 
enclosed in one synovial sac. 

Dissection of the Sole of the Foot.- - The foot should be placed on a high block with 
the sole uppermost, and firmly secured in that position. Carry an incision round the heel 
and along the inner and outer borders of the foot to the great and little toes. This incision 
should divide the integument and thick layer of granular fat beneath, until the fascia is 
visible; the skin and fat should then be removed from the fascia in a direction from 
behind forwards, as seen in fig. 299. 


The Plantar Fascia, the densest of all the fibrous membranes, is of great 
strength, and consists of dense pearly-white glistening fibres, disposed, for the 
most part, longitudinally : it is divided into a central and two lateral portions. 

The central portion, the thickest, is narrow behind and attached to the 
inner tubercle of the os calcis, behind the origin of the Flexor brevis digi- 
torum, and becoming broader and thinner in front, divides near the heads of the. 
metatarsal bones into five processes, one for each of the toes. Each of these 
processes divides opposite the metatarso-phalangeal articulation into two slips, 
which embrace the sides of the flexor tendons of the toes, and blends with the 
sheaths of the tendons and laterally with the transverse metatarsal ligament, thus 
forming a series of arches through which the tendons of the short and long flexors 
pass to the toes. The intervals left between the five processes allow the digital 
vessels and nerves, and the tendons of the Lumbricales muscles, to become superficial. 
At the point of division of the fascia into processes and slips, numerous transverse 
fibres are superadded, which serve to increase the strength of the fascia at this 
part, by binding the processes together, and connecting them with the integument. 
The central portion of the plantar fascia is continuous with the lateral portions at 
each side, and sends upwards into the foot, at their point of junction, two strong 
vertical intermuscular septa, broader in front than behind, which separate the 
middle from the external and internal plantar group of muscles; from these again 
thinner transverse septa are derived, which separate the various layers of muscles 
in this region. The upper surface of this fascia gives attachment behind to the 
Flexor brevis digitorum muscle. 

The lateral portions of the plantar fascia are thinner than the central piece and 
cover the sides of the foot. 

The outer portion covers the under surfacé of the Abductor minimi digiti; it is 
thick behind, thin in front, and extends from the os calcis forwards to the base of 

the fifth metatarsal bone, into the outer side of which it is attached; it is con- 
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tinuous internally with the middle portion of the plantar fascia, and externally 
with the dorsal fascia. | 

The inner portion is very’ thin, and covers the Abductor pollicis muscle ; it is 
attached behind to the internal annular ligament, and is continuous around the 
side of the foot with the dorsal fascia, and externally with the middle portion of the 
plantar fascia. 


“MusoLEs OF THE Foor. 


These are found in two regions : t On the dorsum; 2. On the plantar 
surface. 
1. DorsaL REGION. 
Extensor brevis digitorum. 


The Fascia on the dorsum of the foot is a thin membranous layer, continuous 
above with the anterior margin of the annular ligament; it becomes gradually lost 
opposite the heads of the metatarsal bones, and on each side blends with the lateral 
portions of the plantar fascia ; it forms a sheath for the tendons placed on the 
dorsum of the foot. On the removal of this fascia, the muscles and tendons of the 
dorsal region of the foot are exposed. 

The Extensor brevis digitorum (fig. 301) is a broad thin muscle, which arises 
from the outer side of the os calcis, in front of the groove for the Peroneus brevis ; 
from the external calcanco-astragaloid ligament: and from the horizontal portion 
of the anterior annular ligament. It passes obliquely across the dorsum of the 
foot, and terminates in four tendons. The innermost, which is the largest, is in- 
serted into the first phalanx of the grcat toe, crossing the Dorsalis pedis artery ; 
the other three, into the outer sides of the long extensor tendons of the second, 
third, and fourth toes. 

Relations.—By its superficial surface, with the fascia of the foot, the tendons 
of the Extensor longus digitorum and Extensor proprius pollicis. By its deep 
surface, with the tarsal and metatarsal bones, and the Dorsal interoxysei muscles. 

Nerves.—It is supplied by the anterior tibial nerve. 

Actions.—The Extensor brevis digitorum is an accessory to the long extensor, 
extending the phalanges of the four inner toes, but acting only on the first phalanx 
of the great toe. The obliquity of its direction counteracts the oblique movement 
given to the toes by the long Extensor, & so that, both muscles acting together, the 
toes are evenly extended. 


a 2. PLANTAR REGION. 


The muscles in the plantar region of the foot may be divided into three groups, 
in a similar manner to those in the hand. Those of the irlternal plantar region 
are connected with the great toe, and correspond with those of the thumb; those 
of the external plantar region are connected with the little toe, and correspond 
with those of the little finger; and those of the middle plantar region are con- 
nected with the tendons intervening between the two former groups. But in order 
to facilitate the dissection of these muscles, it will be found more convenfent to 
divide them into four layers, as they present themselves, in the order in which 
they are successively exposed. 


First Layer. 
Abductor pollicis. Flexor brevis digitorum. . 
Abductor minimi digiti. 

Dissection._-Remove the fascia on the inner and outer sides of the foot, commencing 
‘in front over the tendons, and proceeding backwards. The central portion should be 
divided transversely in the middle of fee foot, and the two flaps dissected forwards and 
backwards. 

The Abductor pollicis lies along isk inner border of the foot. It arises from 
the inner tubercle on the under surface of the os calcis ; from the internal annular 
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ligament; from the plantar fascia; and from the intermuscular septum between 
it and the Flexor brevis digitorum. The fibres terminate in a tendon, which is 
inserted, together with the innermost tendon of the Flexor brevis pollicis, into the 
inner side of the base of the first phalanx of the great toe. 

Relations.—By its superficial surface, with the plantar fascia. By its deep 
surface, with the Flexor brevis polli- 
cis, the Flexor accessorius, and the a 
tendons of the Flexor longus digitorum a ae pee se 
and Flexor longus pollicis, the Tuibialis 
anticus and posticus, the plantar vessels 
and nerves, and the articulations of the 
tarsus. 

The Flexor brevis digitorum (ver- 
foratus) lies in the middle of the sole 
of the foot, immediately beneath * the 
plantar fascia, with which it is firmly 
united. It arises, by a narrow tendi- 
nous process, from the inner tubercle 
of the os calcis, from the central part 
of the plantar fascia, and from the in- 
termuscular septa between it and the 
adjacent muscles. It passes forwards, 
and divides into four tendons. Oppo- 
site the middle of the first phalanges, 
each tendon presents a longitudinal 
slit, to allow of the passage of the cor- 
responding tendon of the Flexor longus 
digitorum; the two portions form a 
groove for the reception of that tendon. 
The tendon of the short flexor then re- 
unites and immediately divides a second 
time into two processes, which are 
inserted into the sides of the second 
phalanges. The mode of division of the 
tendons of the Flexor brevis digitorum, 
and their insertion into the phalanges, 
is analogous to the Flexor sublimis in 
the hand. 

Relations.— By its superficial surface, 
with the plantar fascia. By its deep 
surface, with the Flexor accessorius, 
the Lumbricales, the tendons of the 
Flexor longus digitorum, and the ex- 
ternal plantar vessels and nerve,. from 
which: it is separated by a thin layer of 
fascia. The outer and inner borders are 
separated from the adjacent muscles by 
means of vertical prolongations of the plantar fascia. 

The Abductor minimi digiti lies along the outer border of the foot. It arises, 
by a very broad origin, from the outer tubercle of the os calcis, from the under 
surface of the os calcis in front of both tubercles, from the fore part of the inner 
tubercle, from the plantar fascia, and the intermuscular septum between it and the 
Flexor*brevis digitorum. Its tendon, after gliding over a smooth facet on the under 
surface of the base of the fifth metatarsal bone, is inserted with the short Flexor 
of the little toe into the outer side of the base of the first phalanx of the little 
toe. 


* That is in the order of dissection of the sole of the foot. 
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Relations.—By its superficial surface, with the plantar fascia. By its deep sur- 
face, with the Flexor accessorius, the Flexor brevis minimi digiti, the long plantar 
ligament, and the tendon of the Peroneus longus. On its inner side are the ex- 
ternal plantar vessels and nerve, and it is separated from the Flexor brevis digi- 
torum by a vertical septum of fascia. 


Dissection._-The muscles of the superficial layer should be divided at their origin, by 
inserting the knife beneath each, and cutting obliquely backwards, so as to detach them 
from the bone; they should then be drawn 
forwards, in order to expose the second 
layer, but not cut away at their inser- 
tion. The two layers aro separated by a 
thin membrane, the deep plantar fascia, 
on the removal of which is seen the 
tendon of the Flexor longus digitorum, 
the Flexor accessorius, the tendon of the 
Flexor longus pollicis, and the Lumbri- 
cales. The long flexor tendons cross each 
other at an acute angle, the Flexor longus 
pollicis running along the inner side of 
the foot, on a plane superior to that of the 
Flexor longus digitorum, the direction of 
which is obliquely outwards. 


Fie. 305.—Muscles of the Sole of the Foot. 
Second Layer. 





Second Layer. 


Flexor accessorius. 
Lumbricales. 


The Flexor accessorius arises by 
two heads : the inner or larger, which 
is muscular, being attached to the 
inner concave surface of the os calcis, 
and to the calcaneo-scaphoid liga- 
ment; the outer head, flat and ten- 
dinous, to the under surface of the os 
calcis, in front of its outer tubercle, 
and to the long plantar ligament : the 
two portions join at an acute angle, 
and are inserted into the outer mar- 
gin and upper and under surfaces of 
the tendon of the Flexor longus digi- 
torum, forming a kind of groove, in 
which the tendon is lodged.* 
Relations.—By its superficial sur- 
face, with the muscles of the super- 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface, with 
the os calcis and long calcaneo-cuboid 


ligament. 
The Lumbricales are four small 


muscles, accessory to the tendons of the Flexor longus digitorum: they arise 
from the tendons of the long flexor, as far back as their angle of division, each 
arising from two tendons, except the internal one. Each muscle terminates in 
a tendon, which passes forwards on the inner side of each of the lesser toes, and 
is inserted into the expansion of the long extensor and base of the first phalanx of 
the corresponding toe. 


Dissection.—The flexor tendons shoulg be divided at the back part of the foot, and the 
Flexor accessorius at its origin, and drawn forwards, in order to expose the third layer. 


* According to Turner the fibres of the Flexor accessorius end in aponeurotic bands, 
which contribute slips to the second, third, and fourth digits. 
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Third Layer. 
Flexor brevis pollicis. Flexor brevis minimi digiti. 
Adductor pollicis. Transversus pedis. 


The Flexor brevis pollicis arises, by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 
is attached to that bone. The muscle 
divides, in front, into two portions, 3 - 
which are inserted into the inner and Bee meee ea See epee 
outer sides of the base of the first 
phalanx of the great toe, a sesamoid 
bone being developed in each tendon at 
its insertion. The inner portion of this 
muscle is blended with the Abductor 
pollicis previous to its insertion, the 
outer with the Adductor pollicis, and 
the tendon of the Flexor longus pollicis 
lies in a groove between them. 

Relations.—By its superficial sur- 
face, with the Abductor pollicis, the 
tendon of the Flexor longus pollicis 
and plantar fascia. By its deep sur- 
face, with the tendon of the Peroneus 
longus, and metatarsal bone of the Hi 
great toe. By its inner border, with i A yi 
the Abductor pollicis. By its outer wit\ uy a wt 
border, with the Adductor pollicis. AB, 

The Adductor pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol- 
low space between the four inner meta- 
tarsal bones. It arises from the tarsal 
extremities of the second, third, and 
fourth metatarsal bones, and from the 
sheath of the tendon of the Peroneus 
longus, and is inserted, together with 
the outer portion of the Flexor brevis 
pollicis, into the outer side of the base 
of the first phalanx of the great toe. 

The Flexor brevis minimi digiti 
lies on the metatarsal bone of the little 
toe, and much resembles one of the 
Interossei. It arises from the base of 
the metatarsal bone of the little toe, 
and from the sheath of the Peroneus 
longus ; its tendon is inserted into the 
base of the first phalanx of the little 
toe on its outer side. 

Relations.—By its superficial surface, with the plantar fascia and tendon of the 
Abductor minimi digiti. By its deep surface, with the fifth metatarsal bone. 

The Transversus pedis is a narrow, flat, muscular fasciculus, stretched trans- 
versely across the heads of the metatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal 
bone, and from the transverse ligament of the metatarsus ; and is inserted into the 
outer side of the first phalanx of the great toe; its fibres being blended with 
the tendon of insertion of the Adductor pollicis. 
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Sesamoid bones, 
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Fia. 307.—-The Dorsal Interossei. Relations.—By its under surface, with the 
Left Foot. tendons of the long and short Flexors and 
Lumbricales. By its upper surface, with the 

Interossei. 


Fourth Layer. 
The Interossei. 


The Interossei muscles in the foot are simi- 
lar to those in the hand, with this exception, 
that they are grouped around the middle line 
of the second toe, instead of the middle line of 
the whole member, as in the hand. They are 
seven in number, and consist of two groups, 
dorsal and plantar. 

The Dorsal interossei, four in number, are 
situated between the metatarsal bones. They 
are bipenniform muscles, arising by two heads 
from the adjacent sides of the metatarsal bones 
between which they are placed; their tendons 
are inserted into the bases of the first pha- 
langes, and into the aponeurosis of the common 
extensor tendon. In the angular interval left 
between the heads of each muscle at its posterior 
extremity the perforating arteries pass to the 
dorsum of the foot ; except in the first Inter- 
Via. 308. -The Plantar Interossei. 988e0us muscle, where the interval allows the 

Left: Foot. passage of the communicating branch of the 
dorsalis pedis artery. The first Dorsal inter- 
osseous muscle is inserted into the inner side of 
the second toe; the other three aro inserted 
into the outer sides of the second, third, and 
fourth toes. They are all abductors from the 
middle line of the second toe. 

The Plantar interossei, three in number, lie 
beneath, rather than between, the metatarsal 
bones. They are single muscles, and are each 
connected with but one metatarsal bone. They 
arise from the base and inyer sides of the shaft 
of the third, fourth, and fifth metatarsal bones, 
and are inserted into the inner sides of the 
bases of the first phalanges of the. same toes, 
and into the aponeurosis of the common -ex- 
tensor tendon. These muscles are all addyctors 
towards the middle line of the second toe. 

Nervous supply.—The Flexor brevis digi- 
torum, the Flexor brevis and Abductor polli- 
cis and the two inner Lumbricales are supplied 
by the internal plantar nerve. All the other 
muscles in the sole of the foot by the external 
plantar. 
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SURGICAL ANATOMY. 


The student should now consider the effects produced by the action of the various 
muscles in fractures of the bones of the lower extremity. The more common forms of 
fracture are selected for illustration and description. 
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Fracture of the neck of 
the femur internal to the 
capsular ligament (fig. 
309), 18 & very common 
accident, and is most fre- 
quently caused by indirect 
violence, such as slipping 
off the edge of the kerb- 
stone, the impetus and 
weight of the body falling 
upon the neck of the hone. 
It usually occurs in fe- . 
males, and seldom under mre 
fifty years of age. At this 
period of life, the cancel- 
lous tissue of the neck of 
the bone not unfrequently 
in atrophied, becoming soft 
and infiltrated with fatty 
matter; the compact tissue 
is partially absorbed : 
hence the bone is more 
brittle, and more liable to 
fracture. The characteris- 
tic marks of this accident 
are slight shortening of 
the limb, and eversion of 
the foot, neither of which 
symptoms occur, however, 
in some cases until some 
time after the injury. The eversion is caused by the com- 
bined action of the external rotator muscles, as well as by 
the Psoas and Iliacus, Pectineus, Adductors, and Glutei 
muscles. The shortening is produced by the action of the 
Glutei, and by the Rectus femoris in front, and the Biceps, 
Semitendinosus, and Semimembranosus behind. 

Fracture of the femur just below the trochanters (fig. 
310) is an accident of not unfrequent occurrence, and is 
attended with great displacement, producing considerable 
deformity. The upper fragment, the portion chiefly dis- 
placed, is tilted forwards almost at right angles with the 
pelvis, by the combined action of the Psoas and Iliacus; 
and, at the same time, everted and drawn outwards by 
the external rotator and Glute1 muscles, causing a markod 
prominence at the upper and outer side of the thigh, and 
much pain from the bruising and laceration of the muscles. 
The limb is shortened, in consequence of the lower frag- 
ment being drawn upwards by the Rectus in front, and 
the Biceps, Semimembranosus, and Semitendinosus be- 
hind; and, at the same time, everted, and the upper end 
thrown outwards, the lower inwards, by the Pectineus and 
Adductor muscles. This fracture may be reduced in two 
different methods: either by direct relaxation of all the 
opposing muscles, to effect which the limb should be placed 
on a double inclined plane ; or by overcoming the contrac- 
tion of the muscles, by continued extension, which may 
be effected by means of the long splint. 

Oblique fracture of the femur wmmediately above the 
condyles (fig. 311) is @ formidable injury, and attended 
with considerable displacement. On examination of the 
limb, the lower fragment may be felt deep in the popliteal 
space, being drawn backwards by the Gastrocnemius and 

lantaris muscles; and upwards by the posterior femoral 
and Rectus muscles. The pointed end of the upper frag- 
ment is drawn inwards by the Pectineus and Adductor 
muscles, and tilted forwards by the Psoas and Iliacus, 
piercing the Rectus muscle, and occasionally the integu- 
ment, Relaxation of these muscles, and direct approxi- 
mation of the broken fragments are effected by placing 
the limb on a double inclined plane. The greatest care 
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SURGICAL ANATOMY 


Fic. 309.—Fracture of the Neck of the Femur within the 
Capsular Ligament. 
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Fie. 310.—F racture of the 
Femur below the 
Trochanters. 
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is requisite in keeping the pointed extremity of the upper fragment in proper position ; 


otherwise, after union of the fracture, 


the power of extension of the limb is partially 


destroyed, from the Rectus muscle being held down by the fractured end of the bone, and 
from the patella, when elevated, being drawn upwards against the projecting fragment. 


Fig. 311.—Fracture of the Femur 


above the Condyles. 
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Fig. 312..—Fracture of the Patella. 





Fracture of the patella (fig. 312) may be produced by muscular action, or by direct 
violence. When produced by muscular action, it occurs thus: a porson in danger of falling 
forwards, attempts to recover himself by throwing the body backwards, and the violent 


Fia. 313.-- Oblique Fracture of the 
Shaft of the Tibia. 





action of the Quadriceps extensor upon the pa- 
tella fractures the bone transversely. The upper 
fragment is drawn up the thigh by the Quad- 
riceps extensor, the lower fragment being re- 
tained in its position by the ligamentum 
patelle ; the extent of separation of the two 
fragments depending upon the degree of lacora- 
tion of the ligamentous structures around the 
bone. The patient is totally unable to straighten 
the limb; the prominence of the patella is lost; 
and a marked but varying interval can bo felt 
between the fragments. The treatment consists 
in relaxing the opposing muscles, which may be 
effected by raising the trunk, and slightly ele- 
vating the limb, which ‘should be kept in a 
straight position. Union is usually ligamentous, 
In fracture from direct violence, the bone is 
generally comminuted, or fractured. obliquely or 
perpendicularly. 

Oblique fracture of the shaft of the tibia 
(fig. 313) usually occurs at the lower foarth of 
the bone, this being the narrowest and weakest 
part, and is usually accompanied by fracture 
of the fibula. If the fracture has taken place 
obliquely from above, downwards and forwards, 
the Sagaanta ride over one another, the lower 
fragments being drawn backwards and upwards 
by the powerful action of the muscles of the calf; 
the pointed extremity of the upper fragment pro- 
jects forwards immediately beneath the integu- 
ment, often protruding through it, and rendering 
the fracture a compound one, If the direction 
of the fracture is the reverse of that shown in 
the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower 
end of the upper one. By bending the knee, 
which relaxes the opposing muscles, and making 
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éxtension from the knee and ankle, the fragments may be brought into apposition: - It is 
often necessary, however, in compound fracture, to remove a portion of the projecting bone 
with the saw before complete adaptation can be effected. 

Fracture of the fibula with dislo- 
cation of the foot outwards (tig. 314), Wig. 314.—Fracture of the Fibula, with Disloca- 
commonly known as‘ Pott’s Fracture,’ —_ tion of the Foot outwards.— Pott’s Fracture.’ 
is one of the most frequent injuries of 
the ankle-joint. The end of the tibia 
is displaced from the corresponding 
surface of the astragalus; the internal 
lateral ligament is ruptured; and the 
inner malleolus projects inwards be- 
neath the integument, which is tightly 
stretched over it, and in danger of 
bursting. The fibula is broken, usually 
from two to three inches above the 
ankle, and occasionally that portion 
of the tibia with which it is more 
directly connected below; the foot is 
everted by the action of the Peroneus 
longus, its inner border resting upon 
the ground, and, at the same time, tho 
heel is drawn up by the muscles of 
the calf. This injury may be at once 
reduced by flexing the leg at right 
angles with the thigh, which relaxes 
all the opposing muscles, and by 
making slight extension from the knee 
and ankle. 





Of the Arteries. 


HE Arteries are cylindrical tubular vessels, which serve to convey blood from 
both ventricles of the heart to every part of the body. These vessels were 
named arteries (afp, air; rnpetr, to contain), from the belief entertained by the 
ancients that they contained air. To Galen is due the honour of refuting this 
opinion ; he showed that these vessels, though for the most part empty after death, 
contain blood in the living body. 

The pulmonary artery, which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, whencé it is returned by the pulmonary 
veins into the left auricle. This constitutes the lesser or pulmonic circulation. 
The great artery which arises from the left ventricle, the aorta, conveys arterial 
blood to the body generally ; whence it is brought back to the right side of the 
heart by means of the veins. This constitutes the greater or systemic circulation. 

The distribution of the systemic arteries is like a highly ramified tree, the 
common trunk of which, formed by the aorta, commences at the left ventricle of the 
heart, the smallest ramifications corresponding to the circumference of the body and 
the contained organs. The arteries are found in nearly every part of the body, with 
the exception of the hairs, nails, epidermis, cartilages, and cornea; and the larger 
trunks usually occupy the most protected situations, running, in the limbs, along 
the ftexor side, where they are less exposed to injury. 

There is considerable variation in the mode of division of the arteries: occa- 
sionally a short trunk subdivides into several branches at the same point, as we 
observe in the celiac and thyroid axes ; or the vessel may give off several branches 
in succession, and still continue as the main trunk, as is seen in the arteries of 
the limbs; but the usual division is dichotomous, as, for instance, the aorta 
dividing into the two common iliacs; and the common carotid, into the external 
and internal. 

The branches of arteries arise at very variable angles; some, as the superior 
intercostal arteries from the aorta, arise at an obtuse angle; others, as the lumbar 
arteries, at a right angle ; or, as the spermatic, at an acute angle. An artery from 
which a branch is given off, is smaller in size, but retains a uniform diameter until 
a second branch is derived from it. A branch of an artery is smaller than the 
trunk from which it arises; but if an artery divides into two branches, the com- 
bined area of the two vessels is, in nearly every instance, somewhat greater than 
that of the trunk; and the combined area of all the arterial branches greatly 
exceeds the area of the aorta; so that the arteries collectively may be regarded 

.a8 & cone, the apex of which corresponds to the aorta; the base to the capillary 
system. 

The arteries, in their distribution, communicate freely with one another, form- 
ing what is called an anastomosis (avd, between; erdpa, mouth), or inosculation ; 
and this communication is very free between the large as well as between the 
smaller branches. The anastomosis between trunks of equal size is found where 
great freedom and activity of the circulation are requisite, as in the brain; here 
the two vertebral arteries unite to form the basilar, and the two internal carotid 
arteries are connected by a short communicating trunk ; it is also found in the ab- 
domen, the intestinal arteries having very free anastomoses between their larger 

branches. In the limbs, the anastomoses are most frequent and of largest size 
around the joints; the branches of an artery above freely aa 2 with 
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branches from the vessels below ; these anastomoses are of considerable interest to 
the surgeon, as it is by their enlargement that a collateral ourculation is established 
after the application of a ligature to an artery for the cure of aneurism. The 
smaller branches of arteries anastomose more frequently than the larger; and 
between the smallest twigs these inosculations become so numerous as to constitute 
a, close network that pervades nearly every tissue of the body. 

Throughout the body generally, the larger arterial branches pursue a perfectly 
straight course; but in certain situations they are tortuous; thus, the facial artery 
in its course over the face, and the arteries of the lips, are extremely tortuous in 
their course, to accommodate themselves to the movements- of the parts. The 
uterine arteries are also tortuous, to accommodate themselves to the increase of 
size which the organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the cavity of the skull, describe a 
series of curves, which are evidently intended to diminish the velocity of the cur- 
rent of blood, by increasing the extent of surface over which it moves, and adding 
to the amount of impediment which is produced by friction. 

-The arteries are dense in structure, of considerable strength, highly elastic, 
and, when divided, they preserve, although empty, their cylindrical form. 

_ ‘The minute structure of these vessels is described in the chapter on General 
Anatomy. 

In the description of the arteries, we'shall first consider the efferent trunk of 
the pulmonic circulation, the pulmonary artery; and then the efferent trunk of the 
systemic circulation, the aorta, and its branches. 


PULMONARY ARTERY (fig. 315.) 


The pulmonary artery conveys the venous blood from the right side of the heart 
to the lungs. It is a short wide vessel, about two inches in length, arising from 
the left side of the base of the right ventricle, in front of the aorta. It ascends 
obliquely upwards, backwards, and to the left side, winding spirally in front of and 
then to the left of the ascending part of the arch of the aorta, as far as the under 
surface of the transverse portion of the arch, where it divides into two branches of 
nearly equal size, the right and left pulmonary arteries. 

_ Relations.—The greater part of this vessel is contained, together with the 
ascending part of the arch of the aorta, in the. pericardium, being enclosed with it 
in a tube of serous membrane, continued upwards from the base of the heart, 
and has attached to it, above, the fibrous layer of the membrane. Behind, it 
rests at first upon the ascending aorta, and higher up lies in front of the left auricle. 
On either side of its origin is the appendix of the corresponding auricle, and a 
coronary artery ; and higher up it passes to the left side of the ascending aorta. 

_ A little to the left of its point of bifurcation, it is connected to the under surface 
of the arch of the sorta by a short fibrous cord, the remains of a vessel peculiar to 
foatal life, the ductus arteriosus. 

The right pulmonary artery, longer and larger than the left, runs horizontally 
outwards, behind the ascending aorta and superior vena cava, to the root of the 
right lung, where it divides into two branches, of which the lower, which is the 
larger, supplies the lower lobe ; the upper giving a branch to the middle lobe. 

The left pulmonary artery, shorter and somewhat smaller than the right, 
passes horizontally in front of the descending aorta and left bronchus to the root of 
the left lung, where it divides into two branches for the two lobes. 

- he terminal branches of the pulmonary artery will be described with the 
anatomy of the lung. 


Tae AorTA. 


The aorta (doprj, arteria magna) is the main trunk of a series of vessels, 
which, arising from the heart, conyey the red oxygenated blood to every part of 
the body for its nutrition. This vessel commences at the upper part. of the Jeft 
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ventricle, and after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within the thorax on the left side of 
the vertebral column, passes through the aortic opening in the Diaphragm, and 
entering the abdominal cavity, terminates, considerably diminished in size, oppo- 
site the fourth lumbar vertebra, where it divides into the right and left common 
iliac arteries. Hence its subdivision into the arch of the aorta, the descending 
thoracic aorta, and the abdominal aorta * from the direction or position of its 
parts. mt 


ARcH oF THE AORTA. 


Dissection.—In order to examine the arch of the aorta, open the thorax, by dividing 
the cartilages of the ribs on each side of the sternum, raising this bone from below up- 


Fia. 315.—The Arch of the Aorta and its Branches. 
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wards, and then sawing through the sternum on a level with its articulation with the 
clavicle. By this means, the relations of the large vessels to the upper border of the 
sternum and root of the neck are kept in view. 


* These portions of the aorta would be better named transverse aorta, dorsal sorta, 
and abdominal or lumbar aorta ; but I hesitate to introduce new names in place of those 
in universal use. a te Sas Mae ag ee eee, cot RO whom ak -s e 
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The anal of the aorta extends from the origin of the vessel at the upper part 
of the left ventricle to the lower border of the body of the fifth dorsal vertebra. 
At its commencement, it ascends behind the. sternum, obliquely upwards and 
forwards towards the right side, and opposite the upper border of the second 
costal cartilage of the right side, passes transversely from right to left, and from 
before backwards, to the left side of the lower border of the fourth dorsal vertebra ; 
it then descends upon the left side of the body of the fifth dorsal vertebra, at the 
lower border of which it takes the name of descending thoracic aorta. The arch 
of the aorta describes a curve, the convexity of which is directed upwards and 
to the right side; and it is subdivided, at the points where it changes its direction, 
so a8 to be described in three portions, the ascending, transverse, and descending 
portions of the arch of the aorta. 


ASCENDING Part OF THE ARCH. 


The ascending portion of the arch of the aorta is about two inches in length. 
It commences at the upper part of the left ventricle, in front of the left auriculo- 
ventricular orifice, and on a level with the lower border of the third costal cartilage 
behind the centre of the sternum; it passes obliquely upwards in the direction 
of the heart’s axis, to the right side,-as high as the upper border of the second 
right costal cartilage, describing a slight curve in its course, and being situated, 
when distended, about a quarter of an inch behind the posterior surface of the 
sternum. A little above its commencement, it is somewhat enlarged, and presents 
three small dilatations, called the senuses of the aorta (sinuses of Valsalva), oppo- 
site to which are attached the three semilunar valves, which serve the purpose of 
preventing any regurgitation of blood into the cavity of the ventricle. A section 
of the aorta opposite this part has a somewhat: triangular figure; but below the 
attachment of the valves it is circular. This portion of the aorta is contained in 
the cavity of the pericardium, and, together with the pulmonary artery, is invested 
in a tube of serous membrane, continued on to them from the surface of the heart. 

Relations.—The ascending part of the arch is covered at its commencement by 
the trunk of the pulmonary artery and the right appendix auricule, and, higher 
up, 18 separated from the sternum by the pericardium, some loose areolar tissue, 
and the remains of the thymus gland; behind, it rests upon the right pulmonary 
vessels and root of the right lung. On the right side, it is in relation with the 
superior vena cava and right auricle; on the left : side, with the pulmonary 
artery. 


PLAN OF THE RELATIONS OF THE ASCENDING PART OF THE ARCH. 
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TRANSVERSE Parr Of THE ARCH. 


The second or transverse portion of the arch commences at the upper border 
of the second chondro-sternal articulation of the right side, and passes from 
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right to left, and from before backwards, to the left side of the lower border of the 
fourth dorsal vertebra behind.* Its upper border is usually about an inch below 
the upper margin of the sternum. 

Relations.—Jis anterior surface is covered by the left pleura and lung and re- 
mains of thymus gland, and crossed towards the left side by the left pneumogastric 
and phrenic nerves, and superficial cardiac branches of the left sympathetic, and 
by the left superior intercostal vein. Its posterior surface lies on the trachea, just 
above its bifurcation, on the great, or deep, cardiac plexus, the esophagus, thoracic 
duct, and left recurrent laryngeal nerve. Its upper border is in relation with 
the left innominate vein; and from its upper part are given off the innominate, left 
common carotid, and left subclavian arteries. Its lower border is in relation with 
the bifurcation of the pulmonary artery, and the remains of the ductus arteriosus, 
which is connected with the left division of that vessel; the left recurrent 
laryngeal nerve winds round it from before backwards, whilst the left bronchus 
passes below it. 


PLAN OF THE RELATIONS OF THE TRANSVERSE Part oF THE ARCH. 
Above. 
Left innominate vein. 
Arteria innominata. 
Left carotid. 
Left subclavian. 


In Front. Behind. 
Left pleura and lung. Trachea. 
Remains of thymus gland. Kech of Aorta: Deep cardiac plexus. 
Left pneumogastric nerve. Transverse (i sophagus. 
Left phrenic nerve. Porous Thoracic duct. 
Superficial cardiac nerves. Left recurrent nerve. 
Left superior intercostal vein. ae “ae 

Below. 


Bifurcation of pulmonary artery. 
Remains of ductus arteriosus. 
Left recurrent nerve. 

Left bronchus. 


DESCENDING PART OF THE ARCH. 


The descending portion of the arch has a straight direction, inclining down- 
wards on the left side of the body of the fifth dorsal vertebra, at the lower border 
of which it takes the name of descending thoracic aorta. 

Relations.—Its anterior surface is covered by the pleura and root of the left 
lung; behind, it lies on the left side of the body of the fifth dorsal vertebra. On 
its right side are the wsophagus and thoracic duct; on its left side it is covered 
by the pleura. ; 


* Mr. J. Wood gives the following account of the relations and extent of the arch of the 
aorta, as the result of his observations on thirty-two subjects, fourteen male andreighteen 
female, in whom an antero-posterior vertical section of the spinal column from top to 
bottom had been made, with the viscera in situ. 

The cardiac opening of the aorta lies in a horizontal plane drawn through the centre 
of the third bone of the sternum, passing midway between the third and fourth rib-carti- 
lages, and emerging behind about the tip of the sixth dorsal spinous process. The highest 
point of the aortic arch lies from three-quarters of an inch to an inch from the posterior 
surface of the second bone of the sternum, close to its right border, and to the inner side 
of the joint between the second right rib-cartilage and the sternum. It approaches the 
lower border of the left side of the fourth dorsal vertebra, and first touches the spine 
usually about the intervertebral substance between the fourth and fifth vertebra. It 
then assumes a more vertical direction, and lies against the left side of the body of the 
fifth dorsal vertebra, which is, in fact, the uppermost vertebra which shows on its body 
ca} impression or flattening produced by contact with the aorta (Journ. of Anat. and Phys. 
val. iil.) : 

| This description is the one usually accepted, and is su pore’ by the observations of 
Pirogoff, but some anatomists put the lower two portions of the arch one vertebra higher. 
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- PLAN OF THE RELATIONS OF THE DESCENDING Part OF THH AROH. 


In Front. 


Pleura. 

Root of left lung. 
3 Raght Side. ; : ri Aroh of Aorta - : iid Side.” 
Thoracic duct. | ; : Portion. v) ; 


| _ | Behind. 
Left side of body of fifth dorsal vertebra. 


The ascending, transverse, and descending portions of the arch vary in posi- 
tion according to the moyements of respiration, being lowered, together with the 
trachea, bronchi, and pulmonary vessels, during inspiration by the descent of the 
Diaphragm, and elevated during expiration, when the Diaphragm ascends. These 
movements are greater in the ascending than the transverse, and in the latter 
than the descending part. : . 


Peculiarities.—The height to which the aorta rises in the chest is usually about an inch 
below the upper border of the sternum ; but it may ascend nearly to the top of that bone. 
Occasionally, it is found an inch and a half, more rarely two or even three inches below 
this point. 

th Direction.—Sometimes the aorta arches over the root of the right instead of the left 
lung, as in birds, and passes down on the right side of the spine. In such cases all the 
viscera of the thoracic and abdominal cavities are transposed. Less frequently, the aorta, 
after arching over the root of the right lung, is directed to its usual position on the left side 
of the spine, this peculiarity not being accompanied by any transposition of the viscera. 

In Conformation.—The aorta occasionally divides, as in some quadrupeds, into an 
ascending and a descending trunk, the former of which is directed vertically upwards, and 
subdivides into three branches, to supply the head and upper extremities. Sometimes the 
xorta subdivides soon after its origin into two branches, which soon reunite. In one of 
these cases, the casophagus and trachea were found to pass through the interval left by 
their division; this is the normal condition of the vessel in the reptilia. 


Surgical Anatomy.—Of all the vessels of the arterial system, the aorta, and more 
especially its arch, is most frequently the seat of disease; hence it is important to consider 
some of the consequences that may ensue from aneurism of this part. 

It will be remembered that the ascending part of the arch is contained in the peri- 
cardium, just behind the sternum, being crossed at its commencement by the pulmonary 
artery and right auricular appendix, and having the root of the right lung behind, the 
vena cava on the right sjde, and the pulmonary artery and Jeft auricle on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic:sinuses, in the great 
majority of cases, affects the right anterior sinus; this is mainly owing to the fact that 
the regurgitation of blood upon the sinuses takes place chiefly on the right anterior aspect 
of the vessel. As the aneurismal sac enlarges, it may compress any or all of the structures 
in immediate proximity with it, but chiefly projects towards the right anterior side; and, 
scr rena interferes mainly with those structures that have a corresponding relation 
with thé vessel. In the majority of cases, it bursts into the cavity of the pericardium, the 
patient suddenl rahe down dead, and, upon a post-mortem examination, the pericardial 
sac is found of blood: or it may compress the right auricle, or the pulmonary artery, 
and adjoining part of the right ventricle, and open into one or the other of these parts, or 
may press upon the superior cava. 

Aneurism of the ascending aorta, originating above the sinuses, most frequently impli- 
cates the ah pe anterior wall of the vessel; this is probably mainly owing to the blood 
being impelled against this part. The direction of the.aneurism is also chiefly towards 
the right of the median line. If it attains a large size and projects forwards, it may 
absorb the sternum and the cartilages of the ribs, usually on the right side, and appear as a 
pulsating tumour on the front.of the chest, just below the manubrium; or it may burst 
into the pericardium, or may compress, or open into the right lung, the trachea, bronchi, 
or cesophag us. . © ‘ 
‘ ' Regarding the transverse part of the arch, the student is reminded that the vessel lies 
on the trachea, the csophague, and thoracic duct; that the recurrent laryngeal. nerve 
winds around it; and that its upper part are given off three large trunks, which 
supply the head, neck, and upper extremities. Now an aneurismal tumour taking origin 
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from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or produce cough, hemoptysis, or stridulous breathing, 
or it may ultimately burst into that tube, producing fatal hemorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some cases been resorted to, from the 
supposition that disease existed in the larynx; or it may press upon the thoracic duct 
and destroy life by inanition ; or it may involve the aor bacrus, producing dysphagia; or 
may burst into the casophagus, when fatal hemorrhage will occur. Again, the innominate 
artery, or the left carotid,.or subclavian, may be so obstructed. by clots, as to produce a 
weakness, or even a disappearance, of the pulse in onb or the other wrists; or the tumour 
may present itself at or above the manubrium, generally either in the median line, or to 
the reht of the sternum, and may simulate an aneurism of one of the arteries of the 
neck, 

Aneurism affecting the descending part of the arch is usually directed backwards and 
to the left side, causing absorption of the vertebr and corresponding ribs; or it may press 
upon the trachea, left bronchus, esophagus, and the right and left lungs, generally the 
latter. When rupture of the sac occurs, it usually takes place into the left pleural cavity; 
less frequently into the left bronchus, the right pleura, or into the substance of the lu 
or trachea. In this form of aneurism, pain is almost a constant and characteristic 
symptom, referred to either the back or chest, and usually radiating from the spine around 
the left side. This symptom depends upon the aneurismal sac compressing the intercostal 
nerves against the bone. | 


BraNOHES OF THE AxCH OF THE AorTA (Figs. 315, 316). 


The branches given off from the arch of the aorta are five in number : two of 
small size from the ascending portion, the right and left coronary, and three of 
large size from the transverse portion, the innominate artery, the left common 
carotid, and the left subclavian. 


Peouliarities. Position of the Branches.---The branches, instead of arising from the 
highest part of the arch (their usual position), may be moved more to the right, arising 
from the commencement of the transverse or upper part of the ascending portion; or the 
distance from one another at their origin may be increased or diminished, the most fre- 
quent change in this respect being the approximation of the left carotid towards the 
innominate artery. ; 

The Number of the primary branches may be reduced to two: the left carotid arising 
from the innominate artery; or (more rarely), the carotid and subclavian arteries of the 
left side arising from a left innominate artery. But the number may be increased to four, 
from the right carotid and subclavian arteries arising directly from ‘the aorta, the innomi- 
nate being absent. In most of these latter cases, the right subclavian has been found to 
arise from the left end of the arch; in other cases, it was the second or third branch given 
off instead of the first. Lastly, the number of trunks fromthe arch may be increased to 
five or six; in these instances, the external and internal carotids arise separately from the 
arch, the common carotid being absent on one or both sides. ue 4 ys 

Wumber usual, Arrangement different.—When the sorta arches over to the right side, the 
three branches have an arrangement the reverse of what is usual, the innominate supplying 
the left side, and the carotid and subclavian (which arises separately) the right side. In 
other cases, where the aorta takes its usual course, the two carotids may be joined in a 
common trunk, and the subclavians arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. - 

Secondary Branches sometimes arise from the arch; most commonly such a secondary 
branch is the left vertebral, which usually takes origin between the left carotid and left 
subclavian, or beyond them. Sometimes, a thyroid branch is derived from tle arch, or 
the right internal mammary, or right. vertebral, or, more rarely, both vertebral.* 


THe CoRONABRY ARTERIES. 


The coronary arteries supply the heart; they are two in number, right and 
left, arising near the commencement of the aorta immediately above the free 
margin of the semilunar valves. ae 

The Right Coronary Artery, about the size of a crow’s quill, arises from the 
aorta immediately above the free margin of the right semilunar valve, between 
the pulmonary artery and the right appendix auricule. It passes forwards to 
the right side, in the groove betwen the right auricle and ventricle, and curving 
--.-* Phe anomalies of: the aorta and its branches are minutely described by Krause in 


Henle's ‘ Anatomy’ (Brunswick, 1868), vol. iti.-p. 203 ef seg. - 
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around the right border of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of which 
continues onwards in the groove between the left auricle and ventricle, and 
anastomoses with the left coronary; the other descends along the posterior inter- 
ventricular furrow, supplying branches to both ventricles and to the septum, and 
anastomosing at the apex of the heart with the descending branches of the left 
coronary. 

This vessel sends a large branch along the thin margin of the right ventricle 
to the apex, and numerous small branches to the right auricle and ventricle, and 
the commencement of the pulmonary artery. 

The Left Coronary, larger than the former, arises immediately above the free 
edge of the left semilunar valve, a little higher than the right ; it passes forwards 
between the pulmonary artery and the left appendix auricule, and descends 
obliquely towards the anterior interventricular groove, where it divides into two 
branches. Of these, one passes transversely outwards in the left auriculo-ventri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
where it anastomoses with the transverse branch of the right coronary ; the other 
descends along the anterior interventricular groove to the apex of the heart, 
where it anastomoses with the descending branches of the right coronary. The 
left coronary supplies the left auricle and its appendix, both ventricles, and nume- 
rous small branches to the pulmonary artery, and commencement of the aorta.* 

Peculiarities.—These vessels occasionally arise by a common trunk, or their number 


may be increased to three ; the additional branch being of small size. More rarely, there 
are two additional branches. 


ARTERIA INNOMINATA. 


The innominate artery (brachio-cephalic) is the largest banc given off from 
the arch of the aorta. It arises from the commencement of the transverse portion 
in front of the left carotid, and, ascending obliquely to the upper border of the 
right sterno-clavicular articulation, divides into the right common carotid and 
right subclavian arteries. This vessel varies from an inch and a half to two 
inches in length. 

Relations.—In front, it is separated from the first bone of the sternum by the 
Sterno-hyoid and Sterno-thyroid muscles, the remains of the thymus gland, 
the left innominate and right inferior thyroid veins which cross its root, and 
sometimes the inferior cervical cardiac branch of the right pneumogastric. 
Behind, it lies upon the trachea, which it crosses obliquely. On the right side 
is the right vena innominata, right pneumogastric nerve, and the pleura; and on 
the left side, the remains of the thymus gland, and origin of the left carotid artery. 


PLAN OF THE RELATIONS OF THE INNOMINATE ARTERY. 


In Front. 
Sternum. 
Sterno-hyoid and Sterno-thyroid muscles. 
te Remains of thymus gland. 
Left innominate and right inferior thyroid veins. 
Inferior cervical cardiac branch from right pneumogastric nerve. 






Right Side. Left Side. 
Right vena innominata. Innominate Remains of thymus. 
pile oe nerve, nrtery: Left carotid. 
Behind. 
Trachea. ‘ 


* According to Dr. Samuel West, there is a very free and complete anastomosis 
between the two coronary arteries. Lancet, June 2, 1883, p. 945. . en 
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Branches.—The innominate usually gives off no branches; but occasionally a 
small branch, the thyroidea vma, is given off from this vessel. It ascends in front 
of the trachea to the lower part of the thyroid body, which it supplies. It varies 
greatly in size, and appears to compensate for deficiency or absence of one of the 
other thyroid: vessels. It occasionally is found to arise from the subclavian or 
internal mammary vessel. The innominate artery also sometimes gives off a 
thymic or bronchial branch. 


Peculiarities in point of division.— When the bifurcation of the innominate artery varies 
from the point above mentioned, it sometimes ascends a considerable distance above the 
sternal end of the clavicle; less frequently it divides below it. In the former class of cases, 
its length may exceed two inches; and, in the latter, be reduced to an inch or less. These 
are points of considerable interest for the surgeon to remember in connection with the 
operation of tying this vessel. 

Position.— When the aorta arches over to the right side, the innominate is directed to 
the left side of the neck instead of the right. 

Collateral circulation.—Allan Burns demonstrated, on the dead subject, the possibility 
of the establishment of the collateral circulation after ligature of the innominate artery, 
by tying and gale: that artery, after which, he says, ‘Even coarse injection impelled 
into the aorta, passed freely by the anastomosing branches into the arteries of the right 
arm, filling them and all the vessels of the head completely.’ (Surgical Anatomy of the 
Head and Neck, p. 62.) The branches by which this circulation would be carried on are 
very numerous; thus, all the communications across the middle line between the branches 
of the carotid arteries of opposite sides would be available for the supply of blood to the 
right side of the head and neck; while the anastomosis between the superior intercostal 
of the subclavian and the first aortic intercostal (see wfra on the collateral circulation 
after obliteration of the thoracic aorta), would bring the blood, by a free and direct course, 
into the right subclavian: the numerous connections, also, between the lower intercostal 
arteries and the branches of the axillary and internal mammary arteries would, doubtless, 
assist in the supply of blood to the right arm, while the epigastric, from the external iliac, 
would, by means of its anastomosis with the internal mammary, compensate for any 
deficiency in the vascularity of the wall of the chest. 

Surgical Anatomy.——Although the operation of tying the innominate artery has been 
performed by several surgeons, for aneurisin of the right subclavian extending inwards as 
far as the Scalenus, in only one instance has it been attended with success.* Mott's 
patient, however, on whom the operation was first performed, lived nearly four weeks, 
and Graefe’s more than two months. The main obstacles to the operation are, as the 
student will perceive from his dissection of this vessel, the deep situation of the artery 
behind and beneath the sternum, and the number of important structures which surround 
it in every part. 

In order to apply a ligature to this vessel, the patient is to be placed upon his back, 
with the shoulders raised, and the head bent a little backwards, so as to draw out the 
artery from behind the sternum into the neck. An incision two inches long is then made 
along the anterior border of the Sterno-mastoid muscle, terminating at the sternal end of 
the clavicle. From this point, a second incision is carried about the same length along the 
upper border of the clavicle. The skin is then dissected back, and the Platysma divided 
on a director: the sternal end of the Sterno-mastoid is now brought into view, and a 
director being passed beneath it, and close to its under surface, so as to avoid any small 
vessels, the muscle is to be divided transversely throughout the greater part of its attach- 
ment. By pressing aside any loose cellular tissue or vessels that may now appear, the 
Sterno-hyoid and Sterno-thyroid muscles will be exposed, and must be divided, a director 
being previously passed beneath them. The inferior thyroid veins may come into view, 
and must be carefully drawn either upwards or downwards, by means of a blunt hook. On 
no account should these vessels be divided, as it would add much to the. difficulty of the 
operation, and endanger its ultimate success. After tearing through a strong fibro-cellular 
lamina, the right carotid is brought into view, and being downwards, the arteria 
innominata is arrived at. The left vena innominata should now be depressed ; the right 
vena innominata, the internal jugular vein, the pneumogastric nerve drawn to the right 
side; and a curved aneuriam needle may then be passed around the vessel, close to its 
surface, and in a direction from below upwards and inwards; care being taken to avoid 
the right pleural sac, the trachea, and cardiac nerves. The ligature should be applied to 
the artery as. high as possible, in order to allow room between it and the aorta for the 
formation of the coagulum. The importance of avoiding the thyroid plexus of veins 
during the primary steps of the operation, and the pleural sac whilst including the 
vessel in the ligature, should be most carefully borne in mind, since secondary hemorrhage 
or pleurisy has been the cause of death in all the fatal cases hitherto recorded.. = = = 


* The ead was performed by Dr. Smyth of New Orleans. See the New Sydenham 
Society's ‘ Biennial Retrospect’ for 1865-6, p. 346. - = | a 
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ComMMON CAROTID ARTERIES. 


The common carotid arteries, although occupying a nearly similar position in 
the neck, differ in position, and, consequently, in their relations at their origin. 
The right carotid. arises from the arteria innominata, behind the right sterno- 
clavicular articulation; the left from the highest part of the arch of the aorta. 
The left carotid is, consequently, longer and placed more deeply in the thorax. It 
will, therefore, be more convenient to describe first the course and relations of that 
portion of the left carotid which intervenes between the arch of the aorta and the 
left sterno-clavicular articulation (see fig. 315). 

The left carotid within the thorax ascends obliquely outwards from the arch of 
the aorta to the root of the neck. In front it is separated from the first piece of 
the sternum by the Sterno-hyoid and Sterno-thyroid muscles, the left innominate 
yein, and the remains of the thymus gland; behind, it lies on the trachea, cso- 
phagus, and thoracic duct. Internally, it is in relation with the arteria innomi- 
nata; externally, with the left pneumogastric nerve, and left subclavian artery. 


PLAN OF THE RELATIONS OF THE LEFT ComMON CAROTID. 
Troracic Portion. 


In Front. 
Sternum. 
Sterno-hyoid and Sterno-thyroid muscles. 
Left innominate vein. 
Remains of thymus gland. 


Ja 
Internally. ! Lett Common Externally. 


Arteria innominata. Thoracic Left pneumogastric nerve. — 
7 Portion. / Left subclavian artery. 


Behind. 
Trachea. 
Cisophagus 
Thoracic duct. 

In the neck, the two common carotids resemble each other so closely, that one 
description will apply to both. Each vessel passes obliquely upwards, from behind 
the sterno-clavicular articulation, to a level with the upper border of the thyroid 
cartilage, where it divides into the external and internal carotid; these names 
being derived from the distribution of the arteries to the external parts of the head 
and face, and to the internal parts of the cranium respectively. The course of the 
common carotid is indicated by a line drawn from the sternal end of the clavicle 
below, to a point midway between the oe of the jaw and the mastoid process 
above. 

At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small interval, which contains the trachea; but at the 
upper part, the thyroid body, the larynx and pharynx project forwards between 
the two vessels, and give the appearance of their being placed further back in that 
situation. The common carotid. artery is contained in a sheath, derived from the 
deep cervical fascia, which also encloses the internal jugular vein and pneumo- 
gastric nerve, the vein lying on the outer side of the artery, and the nerve between 
the artery and vein, on a plane posterior te both. On opening the sheath, these 
three structures are seen to be separated from one another, each being enclosed in 
a separate fibrous investment. 

Relations.—At the lower part of the neck the common carotid artery is vary 
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deeply seated, being covered by the superficial fascia, Platysma, and deep fascia, 
the Sterno-mastoid, Sterno-hyoid, and Sterno-thyroid muscles, and by the Omo- 
hyoid opposite the ericoid cartilage; but in the upper part of its course, near its 
termination, it is more superficial, being covered merely by the integument, the 
superficial fascia, Platysma, deep fascia, and inner margin of the Sterno-mastoid, 
and is contained in a triangular space, bounded behind by the Sterno-mastoid, 


Fia. 317.—Surgical Anatomy of the Arteries of the Neck. Right Side. 





above by the posterior belly of the Digastric, and below by the anterior belly of 
the Omo-hyoid. This part of the artery is crossed obliquely from within outwards 
by the sterno-mastoid artery ; it is crossed also by one, or sometimes two superior 
thyroid veins, which terminate in the internal jugular, and descending on its 
sheath in front, is seen the.descendens noni nerve, this filament being joined by 
one or two: branchés from the cervical nerves, which cross the vessel frem with- 
out inwards. Sometimes the descendens noni is contained within the sheath. The 
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middle thyroid vein crosses the artery about its middle, and the anterior jugular 
vein below. Behind, the artery lies in front of the cervical portion of the spine, 
resting first on the Longus colli muscle, then on the Rectus capitis anticus major, 
from which it is separated by the sympathetic nerve. The recurrent laryngeal 
nerve and inferior thyroid artery cross behind the vessel at its lower part. Inier- 
nally, it isin relation with the trachea and thyroid gland, the inferior thyroid 
artery and recurrent laryngeal nerve being interposed : higher up, with the larynx 
and pharynx. On its outer side are placed the internal jugular vein and pneumo- 
gastric nerve. 

At the lower part of the neck, the internal jugular vein on the right side 
diverges from the artery, but on the left side it approaches it, and often crosses its 
lower part. This is an important fact to bear in mind during the performance of 
any operation on the lower part of the left common carotid artery. 


PLAN OF THE RELATIONS OF THE COMMON CAROTID ARTERY. 





In Front. 
Integument and fascia. Omo-hyoid. 
Platysma. | Descendens and Communicans noni nerves. 
Sterno-mastoid. - Sterno-mastoid artery. 
Sterno-hyoid. Superior and middle thyroid veins. 
Sterno-thyroid. Anterior jugular vein. 
“ot Internally. 
E } Trachea. 

. aternally. Thyroid gland. 
Internal jugular vein. Recurrent laryngeal nerve. 
Pneumogastric nerve. Inferior thyroid artery. 

Larynx. 
Pharynx. 
| Belund. 
Longus colli. Sympathetic nerve. 
Rectus capitis anticus major. Inferior thyroid artery. 
Recurrent laryngeal nerve. 


Peculiarities as to Origin.—The right common carotid may arise above or below its 
usual point, the upper border of the sterno-clavicular articulation. This variation occurs 
in one out of about eight ¢ases and a half, and the origin is more frequently above than 
below the usual point; or the artery may arise as a separate branch from the arch of the 
aorta, or in conjunction with the 1eh carotid. The left common carotid varies more fre- 
quently in its origin than the right. In the majority of abnormal cases it arises with the 
innominate artery, or if the innominate artery is absent, the two carotids arise usually by 
a single trunk. The left carotid has a tendency towards the right side of the arch of the 
aorta, being occasionally the first branch given off from the transverse portion. It rarely 
joins with the left subclavian, except in cases of transposition of the arch. 


Peculiarities as to Point of Division.—The most important peculiarities of this vessel, in 
8 surgical point of view, relate to its place of division in the neck. In the majority of 
abnormal cases, this oceurs higher than usual, the artery dividing into two branches 
opposite the hyoid bone, or even higher; more rarely, it occurs below its usual place 
opposite the middle of the larynx, or the lower border of the cricoid cartilage ; and one 
case is related by Morgagni, where the common carotid, only an inch and a half in length, 
divided at the root of the neck. Very rarely, the common carotid ascends in the neck 
without any subdivision, the internal carotid being wanting; and in two cases, the com- 
mon carotid has been found to be absent, the external and internal carotids arising 
directly from the arch of the aorta. This peculiarity existed on both sides in one subject, 
on one side in the other. 


Occasional Branches.—The common ¢arotid usually gives’ off no branch previous to 
its bifurcation ; but it occasionally gives origin to the superior thyroid, or a laryngeal 
branch, the inferior thyroid, or, more rarely, the vertebral artery. . 


. Surgical Anatomy.—The operation of tying the common carotid artery may-be necessary 
in a case of wound of that vessel or its branches, ifi aneurism, or in a case of pulsating tumour 
of the orbit or skull. If the wound involves the trunk of the common carotid it will be 
necessary to tie the artery above and below the wounded part. But in cases of aneurism, 
or where one of the branches of the, common carotid is wounded in an inaccessible situa- 
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tion, it may be judged necessary to tie the trunk. In such cases, the whole of the arte 
is accessible, and any part may be tied, except close to either end. When the case is suc 
as to allow of a choice being made, the lower part of the carotid should never be selected 
as the spot upon which to place a ligature, for not only is the artery in this situation 
rine very deeply in the neck, but it is covered by.three layers of muscles, and, on the 
eft side, the jugular vein, in the great majority of cases, passes obliquely in front of it. 
Neither should the upper end be selected, for here the superior thyroid vein and its tribu- 
taries would give rise to very considerable difficulty in the application of a ligature. The 

oint most favourable for the operation is that part of the vessel which bisects the angle 
ormed by the anterior edge of the Sterno-mastoid with the Omo-hyvid muscle, at the level 
of the cricoid cartilage. It occasionally happens that the carotid artery bifurcates below 
its usual position : if the artery be exposed at its point of bifurcation, both divisions of the 
vessel should be tied near their origin, in preference to tying the trunk of the artery near 
its termination ; and if, in consequence of the entire absence of the common carotid, or 
from its early division, two arteries, the external and internal carotids, are met with, the 
ligature should be placed on that vessel which is found on compression to be connected 
with the disease. 

In this operation, the direction of the vessel and the inner margin of the Sterno- 
mastoid are the chief guides to its performance. The patient should be placed on his 
back with the. head thrown back: an incision is to be made, three inches long, in the 
direction of the anterior border of the Sterno-mastoid, so that the centre corresponds to 
the level of the cricoid cartilage: after dividing the integument, superficial fascia, and 
Platyama, the deep fascia must be cut through on a director, so as to avoid wounding 
numerous small veins that are usually found beneath. The head may now be brought 
forwards so as to relax the parts somewhat, and the margins of the wound held asunder 
by retractors. The descendens noni nerve is now exposed, and must be avoided, and the 
sheath of the vessel having been raised by forceps, is to be opened to a small extent 
over the artery at its inner side. The internal jugular vein may prosent itself alternately 
distended and: relaxed; this should be compressed both above and below, and drawn 
outwards, in order to facilitate the operation. The aneurism needle is passed from the 
outside, care being taken to keep the needle in close contact with the artery, and thus 
avoid the risk of injuring the jugular vein, or including the vagus nerve. Before the 
ligature is tied, it should be ascertained that nothing but the artery is included in it. 


Ligature of the Common Carotid at the Lower Part of the Neck.—This operation is some- 
times required in cases of aneurism of the upper part of the carotid, age if the sac 
is of large size. It is best performed by dividing the sternal origin of the sterno-mastoid 
muscle; but may be done in some cases, if the aneurism is not of very large size, by an 
incision along the anterior border of the sterno-mastoid, extending down to the sterno- 
clavicular articulation and by then retracting the muscle. The easiest and best plan, 
however, is to make an incision two or three inches long down the lower part of the 
anterior border of the sterno-mastoid muscle to the sterno-clavicular joint, and a second 
incision, starting from the termination of the first along the upper border of the clavicle 
for about two inches. This incision is made through the superficial and deep fascia, and 
the sternal origin of the muscle exposed. This is to be divided on a director and turned 
up with the superficial structures, as a triangular flap. Some loose connective tissue is 
now to be divided or torn through, and the outer border of the sterno-hyoid muscle exposed. 
In doing this care must be taken not to wound the anterior jugular vein, which crosses the 
muscle to reach the external j ar or subclavian vein. The sterno-hyoid and with it 
the sterno-thyroid are now to be drawn inwards by means of a retractor, and the sheath of 
the vessel is exposed. This must be opened with great care on its inner or tracheal side, 
so as to avoid the internal jugular vein. This is especially necessary on the. left side, 
where the artery is commonly overlapped by the vein. On the right side there is usually 
an interval between the artery and the vein, and not the same risk of wounding the latter. 


Collateral Circulation.—After ligature of the common carotid, the collateral circalation 
can be perfectly established, by the free communication which exists between the carotid 
arteries of opposite sides, both without and within the cranium—and by enlargement of 
the branches of the subclavian artery on the side corresponding to, that on which the 
vessel has been tied, the chief communication outside the skull taking place between 
the superior and inferior thyroid arteries; and the profunda cervicis and arteria princeps 
cervicis of the occipital; the vertebral taking the place of the internal carotid within the 
cranium. 


Sir A. Cooper had an opportunity of dissecting, thirteen yor after the operation, the 
case in which he first successfully tied the common carotid (the second case in which he 
performed the operation). Guy's Hospital Reports, i. 56. The injection, however, does 
not seem to have been a successful one. It showed merely that the arteries at the base of 
the brain (circle of Willis) were much enlarged on the side of the tied artery, and that the 
anastomosis between the branches of the external carotid on the affected side and those 
ofthe same artery on the sound side was free, so that the external carotid was pervious 
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EXTERNAL CAROTID ARTERY. 


The external carotid artery (fig. 317) commences opposite the upper border of 
the thyroid cartilage, and taking a slightly curved course, ascends upwards and for- 
wards, and then inclines backwards, to the space between the neck of the condyle of 
the lower jaw, and the external meatus, where it divides into the temporal and in- 
ternal maxillary arteries. It rapidly diminishes in size in its course up the neck, 
owing to the number and large size of the branches given off from it. In the child, 
it is somewhat smaller than the internal carotid: but in the adult, the two vessels 
are of nearly equal size. At its commencement, this artery is more superficial, and 
placed nearer the middle line than the internal carotid, and is contained in the 
triangular space bounded by the Sterno-mastoid behind, the Omo-hyoid below, 
and the posterior belly of the Digastric and Stylo-hyoid above ; it is covered by 
the skin, Platysma, deep fascia, and anterior margin of the Sterno-mastoid, crossed 
by the hypoglossal nerve, and by the lingual and facial veins; it is afterwards 
crossed by the Digastric and Stylo-hyoid musclea, and higher up passes deeply 
into the substance of the parotid gland, where it lies beneath the facial nerve and 
the junction of the temporal and internal maxillary veins. 

Internally is the hyoid bone, the wall of the pharynx, the superior laryngeal 
nerve, and the ramus of the jaw, from which it is separated by a portion of the 
parotid gland. 

Behind it, near its origin, is the superior laryngeal nerve; and higher up, it is 
separated from the internal carotid by the Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso-pharyngeal nerve, and part of the parotid gland. 


PLAN OF THE RELATIONS OF THE EXTERNAL CAROTID. 
In Front. Behind. 


Integument, superficial fascia. 

Platysma and deep fascia. 

Hypoglossal nerve. 

Lingual and facial veins. 

Digastric and stylo-hyoid muscles. 

Parotid gland with facial nerve and 
temporo-maxillary vein in its 

. substance. 


Superior laryngeal nerve. 
Stylo-glossus. 
Stylo-pharyngeus. 
Glosso-pharyngeal nerve. 
Parotid gland. 





Internally. 
Hyoid bone. 
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harynx. 
Superior laryngeal nerve. 
Parotid gland. 
Ramus of jaw. 


@ 
Surgical Anatomy.—The application of a ie to the external carotid may be re- 
quired in cases of wounds of this vessel, or of its branches when these cannot be tied, and 
in some cases of pulsating tumour of the scalp or face; the operation, however, is very 
rarely performed, ligature of the common carotid being preferable, on account'of the num- 
ber of branches given off from the external. To tie this vessel near its origin, below the 
point where it is crossed by the Digastric, an incision about three inches in length should 
be made along the margin of the Sterno-mastoid, from the angle of the jaw to the cricoid 
cartilage. To tie the vessel above the Digastric, between it and the parotid gland, an in- 
cision should be made, from the lobe of the ear to the great cornu of the os hyoides, 
dividing successively the skin, Platysma, and fascia. By separating the posterior bell 

of the Digastric and Stylo-hyoid muscles which are seen at the lower part of the wound, 
from the parotid gland, the vessel will be exposed, and a ligature may be applied to it. The 
circulation is at once re-established by the free communication between most of the 
large branches of the artery (facial, lingual, superior thyroid, mae! ag and the corre- 
sponding arteries of the opposite side, .and. by .the.free.anastomosis of the facial with 
branches from the internal carotid, of the occipital with branches of the subclavian, ete,. °. 
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| Branches.—The external carotid artery gives off eight branches, which, for 


convenience of description, may be divided into four sets. (See fig. 318, Plan of 
the Branches.) _ a os 0 | 


Anterior. * Posterior. Ascending. Terminal. 


Superior Thyroid. Occipital. Ascending Pha- Temporal. _— 
Lingual. Posterior Auricular. ryngeal Internal Maxillary. 
Facial. 


The student is here reminded that many variations are met with in the 
number, origin, and course of these branches in different subjects ; but the above 
arrangement is that which is found in the great majority of cases. 

The Superior Thyroid Artery (fig. 317 and 322) is the first branch given off 
rom the external carotid, being derived from that vessel just below the great 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
covered by the integument, fascia, and Platysma, and is contained in the trian- 
gular space bounded by the Sterno-mastoid, Digastric, and Omo-hyoid muscles. 
After running upwards and inwards for a short distance, it curves downwards and 
forwards, in an arched and tortuous manner, to the upper part of the thyroid 
gland, passing beneath the Omo-hyoid, Sterno-hyoid, and Sterno-thyroid muscles ; 
and distributes numerous branches to the anterior surface of the gland, anas- 
tomosing with its fellow of the opposite side, and with the inferior thyroid arteries. 
Besides the arteries distributed to the muscles by which it is covered and the sub- 
stance of the gland, the branches of the superior thyroid are the following : 


Hyoid. _ Superior Laryngeal. 
Superficial descending branch (Sterno-mastoid). | Crico-Thyroid. 


The hyoid is a small branch which runs along the lower border of the os 
hyoides beneath the thyro-hyoid muscle; after supplying the muscles connected 
to that bone, it forms an arch, by anastomosing with the vessels of the opposite 
side. 

The superficial descending branch runs downwards and outwards across the 
sheath of the common carotid artery, and supplies the Sterno-mastoid and neigh- 
bouring muscles and integument. It is of importance that the situation of this 
vessel be remembered, in the operation for tying the common carotid artery. 
There is often a distinct branch from. the external carotid distributed to the 
Sterno-mastoid muscle. 7 

The superior laryngeal, larger than either of the preceding, accompanies the 
superior laryngeal nerve, beneath the Thyro-hyoid muscle’; it pierces the thyro- 
hyoid membrane, and supplies the muscles, mucous membrane, and glands of the 
larynx and epiglottis, anastomosing with the branch from the opposite side. 

The crico-thyroid is a small branch which ‘runs transversely across the cricob- 
thyroid membrane, communicating with the artery of the opposite side. The 
position of this vessel should be remembered, as it may prove the sotirce of 
troublesome hemorrhage during the operation of laryngotomy. 


Surgical Anatomy.—The superior thyroid, or some of its branches, are often divided in 
cages of cut throat, giving rise to considerable hemorrhage. In such cases, the artery 
should be secured, the wound being enlarged for that purpose, if necessary. The opera- 
tion may be easily performed, the position of the artery being very superficial, and the 
only structures of importance covering it being a few small veins. The operation of tying 
the superior thyroid artery, in bronchocele, has been performed in numerous instances 
with oa or temporary success.. When, however, the collateral circulation between this 
vessel and the artery of the opposite side, and the inferior thyroid, is completely re-estab- 
lished, the tumour usually regains its former size. | 


The Lingual Artery (fig. 322) arises from the external carotid between the 
superior thyroid and facial; it runs obliquely upwards and inwards to the great 
cornu of the hyoid bone, then passes horizontally forwards parallel with the great 
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cornu, and, ascending perpendicularly to the under surface of the tongue, turns 
forwards on its under surface as far as the tip of that organ, under the name of 
the ranine artery. | | | 

Relations.—Its first, or oblique portion, is superficial, being contained in the 
triangular spice already described, resting upon the middle constrictor of the 
pharynx, and covered by the Platysma, and fascia of the neck. Its second, or 
horizontal portion, also lies upon the Middle constrictor, being covered at first by 
the tendon of the Digastric and the Stylo-hyoid muscle, and afterwards by the 
Hyo-glossus, the latter muscle separating it from the hypoglossal nerve. Its 
third, or ascending portion, lies between the Hyo-glossus and Genio-hyo-glossus 
muscles. The fourth, or terminal part, under the name of the ranine, runs along 
the under surface of the tongue to its tip: it is very superficial, being covered 
only by the mucous membrane, and rests on the Lingualis on the outer side of 
the Genio-hyo-glossus. The hypoglossal nerve crosses the lingual artery, and then 
becomes separated from it, in the second part of its course, by the Hyo-glossus 
muscle. 

The branches of the lingual artery are, the 


Hyoid. Sublingual. 
Dorsalis Lingus. Ranine. 


The hyoid branch runs along the upper border of the hyoid bone, supplying 
the muscles attached to it and anastomosing with its fellow of the opposite side. 

The dorsalis lingus (fig. 322) arises from the lingual artery beneath the Hyo- 
glossus muscle (which, in the figure, has been partly cut away, to show the vessel) ; 
ascending to the dorsum of the tongue, it supplies the mucous membrane, the 
tonsil, soft palate, and epiglottis ; anastomosing with its fellow from the opposite 
side. 

The sublingual, which may be described as a branch of bifurcation of the lingual 
artery, arises at the anterior margin of the Hyo-glossus muscle, and, running for- 
wards and outwards on the Genio-hyo-glossus to the sublingual gland, supplies 
its substance, giving branches to the Mylo-hyoid and neighbouring muscles, the 
mucous membrane of the mouth and gums. One branch continues behind the 
alveolar process of the lower jaw in the substance of the gum to anastomose with 
a similar artery from the other side. 

The ranine may be regarded as the other branch of bifurcation, or, as is more 
usual, as the continuation of the lingual artery ; it runs along the under surface. 
of the tongue, resting on the Lingualis, and covered by the mucous membrane of 
the mouth ; it lies on the outer side of the Genio-hyo-glossus, accompanied by the 
gustatory nerve. On arriving at the tip of the tongue, it has been said to anasto- 
mose with the artery of the opposite side; but this is denied by Hyrtl. These 
vessels in the mouth are placed one on each side of the franum. | 


Surgical Anatomy.—The lingual artery may be divided near its origin in cases of cut 
throat, a complication that not unfrequently happens in this class of wounds, or severe 
hemorrhage which cannot be restrained by ordinary means, may ensue from a wound, or 
deep ulcer, of the tongue. In the former case, the primary wound may be enlarged if 
necessary, and the bleeding vessel secured. In the latter case, it has been suggested that 
the lingual artery should be tied near its origin. Ligature of the lingual artery is also 
occasionally practised, as a palliative measure, in cases of cancer of the tongue, in order 
to check the progress of the disease by starving the growth. The operation is a difficult | 
one, on account of the depth of the artery, the number of important parts by which it is 
surrounded, the loose and yielding nature of the parts upon which it is supported, and its 
occasional irregularity of origin. An incision is to be made in a curved direction from a 
finger’s breadth external to the symphisis of the jaw downwards to the cornu of the hyoid 
bone, and then upwards to near the angle of the jaw. Care must be taken not to carry 
this incision too far backwards, for fear of endangering the facial vein. In the firat 
incision the skin, superficial fascia, and platysmn will be divided, and the deep fascia ex- 

d. This is then to be incised and the sub-maxillary gland exposed and pulled upwards 
by retractors. A triangular space is now exposed bounded in ly by the posterior border 
of the mylo-hyoid muscle ; below, and externally by the tendon of the digastric, and above, by 


FACIAL. 465 


the hypoglossal nerve. The floor of the space is formed by the hyo-glossus muscle, 
beneath which the artery lies. The fibres of this muscle are now to be cut through 
bic! and the vessel exposed, care being taken while near the vessel not to open the 
arynx. 

. Troublesome hemorrhage may occur in the division of the frenum in children, if the 
ranine artery, which lies on each side of it, is wounded. The student should remember 
that the operation is always to be performed with a pair of blunt-pointed scissors, and the 
mucous membrane only is to be divided by a very superficial cut, which cannot endanger 
any vessel. The scissors, also, should be dirccted away from the tongue. Any further 
liberation of the tongue, which may be necessary, can be effected by tearing. 


The Facial Artery (fig. 319) arises a little above the lingual, and ascends 


obliquely forwards and upwards, beneath the body of the lower jaw, to the sub- 
maxillary gland, in which it lies imbedded in a groove on its posterior and upper 


I'ia. 319.—The Arteries of the Face and Scalp.* 
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border ; this may be called the cervical part of the artery. It then curves upwards 
over the body of the jaw at the anterior inferior angle of the Masseter muscle. 
ascends forwards and upwards across the cheek to the angle of the mouth, passes 
up along the side of the nose, and terminates at the inner canthus of the eye, 
under the name of the angular artery. This vessel, both in the neck, and on the 
face, is remarkably tortuous ; in the former situation, to accommodate itself to the 
movements of the pharynx in deglutition ; and in the latter, to the movements of 
the jaw, and the lips and cheeks. 

Relations.—In the neck, its origin ‘is superficial, being covered by the integu- 


* The muscular tissue of the lips must be supposed to have been cut away, in order 
to show the course of the corcnary arteries, - 
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ment, Platysma, and fascia; it then passes beneath the Digastric and Stylo-hyoid 
muscles, and the submaxillary gland. On the face, where it passes over the body 
of the lower jaw, it is comparatively superficial, lying immediately beneath the 
Platysma. In this situation, its pulsation may be distinctly felt and compression 
of the vessel effectually made against the bone. In its course over the face, it is 
covered by the integument, the fat of the cheek, and, near the angle of the mouth, 
by the Platysma, Risorius, and Zygomatic muscles. It rests on the Buccinator, the ° 
Levator anguli oris, and the Levator labii superioris (sometimes piercing or else 
passing under this last muscle). It is accompanied by the facial vein throughout 
its entire course; the vein is not tortuous like the artery, and, on the face, is 
separated from that vessel by a considerable interval, lying to its outer side. The 
branches of the facial nerve cross the artery, and the infra-orbital nerve lies 
beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical), and those on the face (facial) : 


Cervical Branches. Facial Branches. 
Inferior or Ascending Palatine. ' Muscular. | 
Tonsillar. Inferior Labial. _ 
Submaxillary. Inferior Coronary. 
Submental. Superior Coronary. 
Muscular. | : Lateralis Nasi. 

Angular. 


The inferior or ascending palatine (fig. 322) passes up between the Stylo- 
glossus and Stylo-pharyngeus to the outer side of the pharynx. After supplying 
these muscles, the tonsil, and Kustachian tube, it divides, near the Levator palati, 
into two branches; one follows the course of the Levator palati, and, winding over 
the upper border of the Superior constrictor, supplies the soft palate and the pala- 
tine glands; the other pierces the Superior constrictor and supplies the tonsil, 
anastomosing with the tonsillar artery. These vessels inosculate with the posterior 
palatine branch of the internal maxillary artery. 

The tonsillar branch (fig. 322) passes between the Internal Pterygoid and Stylo- 
glossus and ascends along the side of the pharynx, perforating the Superior con- 
strictor, to ramify in the substance of the tonsil and root of the tongue. 

The submaxillary consist of three or four large branches, which supply the 
submaxillary gland, some being prolonged to the neighbouring muscles, lymphatic 
glands, and integument. 

The submental, the largest of the cervical branches, is given off from the facial 
artery, Just as that vessel quits the submaxillary gland; it runs forwards upon the 
Mylo-hyoid muscle, just below the body of the jaw, and beneath the Digastric ; 
after supplying the muscles attached to the jaw, and anastomosing with the sub- 
lingual artery by branches, which perforate the Mylo-hyoid muscle, it arrives at 
the symphysis of the chin, where it turns over the border of the jaw and divides 
into a superficial and deep branch ; the former passes between the integument and 
Depressor labii inferioris, supplies both, and anastomoses with the inferior labial. 
The deep branch passes between the latter muscle and the bone, supplies the lip, 
and anastomoses with the inferior labial and mental arteries. 

The muscular branches are distributed to the Internal pterygoid and Stylo- 
hyoid in the neck, and to the Masseter and Buccinator on the face. 

The inferior labial passes beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the inferior coronary, 
and submental branches of the facial, and with the mental branch of the inferior 
dental artery. 

The inferior coronary is derived from the facial artery, near the angle of the 
mouth ; it passes upwards and inwards beneath the Depressor anguli oris, and, 
penetrating the Orbicularis muscle, runs in a tortuous course along the edge of the 


lower lip between this muscle and the mucous membrane, inosculating with the 
artery of the opposite side. This artery supplies the labial glands, the mucous 
membrane, and muscles of the lower lip; and anastomoses with the inferior labial, 
and mental branch of the inferior dental artery. 

The superior coronary is larger, and more tortuous in its course than the pre- 
ceding. It follows the same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives off in its course 
two or three vessels which ascend to the nose. One, named the artery of the 
septum, ramifies on the septum of the nares as far as the point of the nose; 
another supplies the ala of the nose. 

The lateralis nasi is derived from the facial, as that vessel is ascending along 
the side of the nose; it supplies the ala and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, 
and the infra-orbital. 

The angular artery is the termination of the trunk of the facial; it ascends to 
the inner angle of the orbit, embedded in the fibres of the Levator labii superioris 
aleeque nasi, and accompanied by a large vein, the angular; it distributes some 
branches on the cheek which anastomose with the infra-orbital, and, after supply- 
ing the lachrymal sac, and Orbicularis muscle, terminates by anastomosing with 
the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are very numerous, not only with the 
vessel of the opposite side, but with other vessels from different sources: viz., with 
the sublingual branch of the lingual, with the mental branch of the inferior dental 
as it emerges from the mental foramen, with the ascending pharyngeal and pos- 
terior palatine, and with the ophthalmic, a branch of the internal carotid ; it also 
inosculates with the transverse facial, and with the infra-orbital. 

Peculiarities.— The facial artery not unfrequently arises by a common trunk with the 
lingual. This vessel also is suljject to some variations in its size, and in the extent to 
which it supplies the face. It occasionally terminates as the submental, and not unfre- 


quently supplies the face only as high as the angle of the mouth or nose. The deficiency 
is then supplied by enlargement of one of the neighbouring arteries. 


Surgical Anatomy.—Tho passage of the facial artery over the body of the jaw would 
appear to afford a favourable position for the application of pressure in cases of hemorrhage 
from tho lips, the result either of an accidental wound, or from an operation; but its 
application is useless, except for a very short time, on account of the free communication 
of this vessel with its fellow, and with numerous branches from different sources. In a 
wound involving the lip, it is better to seize the part between the fingers, and evert it, 
when: the bleeding vessel may be at once secured with artery forceps. In order to prevent 
hemorrhage in cases of excision, or in the removal of diseased growths from the part, the 
lip should be compressed on each side between the finger and thumb, whilst the surgeon 
excises the diseased part. In order to stop hamorrhage where the lip has been divided in 
an operation, it is necessary, in uniting the edges of the wound, to pass the sutures through 
the cut edgos, almost as deep as its mucous surfaco; by these means, not only are the cut 
surfaces more neatly and securely adapted to each other, but the possibility of hemorrhage 
is prevented by including in the suture the divided artery. If the suture is, on the con- 
trary, passed through merely the cutancous portion of the wound, hemorrhage occurs into 
the cavity of the mouth. The student should, lastly, observe the relation of the angular 
artery to the lachrymal sac, and it will be seen that, as the vessel passes up along the 
inner margin of the orbit, it ascends on its nasal side. In operating for fistula lachry- 
malis, the sac should always be opened on its outer side, in order. that this vessel may be 
avoided. — , 


The Occipital Artery (fig. 319) arises from the posterior part of the external 
carotid, opposite the facial, near the lower margin of the Digastric muscle. At its 
origin, it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, 
and part of the parotid gland, the hypoglossal nerve winding around it from behind 
forwards; higher up, it passes across the internal carotid artery, the internal 
jugular vein, and the pneumogastric gnd spinal accessory nerves; it then ascends 
to the interval between the transverse process of the atlas, and the mastoid process 
of the temporal bone, and passes horizontally backwards, grooving the surface of 
the latter bone, being covered by the Sterno-mastoid, Splenius, Trachelo-masteid, 
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and Digastric muscles, and resting upon the Superior oblique and Complexus 
muscles ; it then changes its course and passes vertically upwards, pierces the 
cranial attachment of the Trapezius, and ascends in a tortuous course over the 
occiput, as high as the vertex, where it divides into numerous branches. It is 
accompanied in the latter part of its course by the great occipital and a cutaneous 
filament from the sub-occipital nerve. 

The branches given off from this vessel are, 


Muscular. Meningeal. 
Sterno-mastoid. Artery Princeps Cervicis. 
Auricular. 


The muscular branches supply the Digastric, Stylo-hyoid, Splenius, and 
Trachelo-mastoid muscles. 

The sterno-mastoid is a large and constant branch, generally arising from the 
artery close to its commencement. It first ascends upwards and backwards, and 
then turns downwards over the hypoglossal nerve and enters the substance of the 
muscle, frequently in company with the spinal accessory nerve. 

The auricular branch supplies the back part of the concha. It frequently 
gives off a branch, which enters the skull through the mastoid foramen and 
supplies the dura mater. 

The meningeal branch ascends with the internal jugular vein, and enters the 
skull through the foramen lacerum posterius, to supply the dura mater in the 
posterior fossa. 

The arteria princeps cervicis (fig. 322) is a large branch which descends 
along the back part of the neck, and divides into a superficial and deep branch. 
The former runs beneath the Splenius, giving off branches which perforate that 
muscle to supply the Trapezius, anastomosing with the superficial cervical artery : 
the latter passes beneath the Complexus, between it and the Semispinalis colli, 
and anastomoses with the vertebral and deep cervical branch of the superior in- 
tercostal. The anastomosis between these vessels serves mainly to establish the 
collateral circulation after ligature of the carotid or subclavian artery. 

The cranial branches of the occipital artery are distributed upon the occiput ; 
they are very tortuous, and lie between the integument and Occipito-frontalis, 
anastomosing with the artery of the opposite side, the posterior auricular, and 
temporal arteries. They supply the back part of the Occipito-frontalis muscle, 
the integument and pericranium. 

The Posterior Auricular Artery (fig. 319) is a small vessel which arises from 
the external carotid, above the Digastric and Stylo-hyoid muscles, opposite the 
apex of the styloid prgcess. It ascends, under cover of the parotid gland, to the 
groove between the cartilage of the ear and the mastoid process, immediately above 
which it divides into two branches, an anterior, passing forwards to supply the 
back of the auricle and anastomose with the posterior division of the temporal ; and 
a posterior, to the scalp above and behind the ear, communicating with the occipital. 
Just before arriving at the mastoid process, this artery is crossed by the portio 
dura, and has beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, and Sterno- 
mastoid muscles, and to the parotid gland, this vessel gives off two branches : 


Stylo-mastoid. ) Auricular. 


The stylo-mastoid branch enters the stylo-mastoid foramen, and supplies the 
tympanum, mastoid cells, and semicircular canals. In the young subject a branch 
from this vessel forms, with the tympanic branch from the internal maxillary, a 
vascular circle, which surrounds the auditory meatus, and from which delicate 
vessels ramify on the membrana tympani, It anastomoses with the petrosal 
branch of the middle meningeal artery by a twig, which enters the hiatus Fallopii. 

The auricular branch is distributed to the back part of the cartilage of the 
ear, upon which it ramfifies minutely, some branches curving round the margin of 
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the fibro-cartilage, others perforating it, to supply its anterior surface. It anasto- 
moses with the anterior auricular branches of the temporal. 

The Ascending Pharyngeal Artery (fig. 322), the smallest branch of the ex- 
ternal carotid, is a long slender vessel, deeply seated in the neck, beneath the 
other branches of the external carotid and the Stylo-pharyngeus muscle. It arises 
from the back part of the external carotid, near the commencement of that vessel, 
and ascends vertically between the internal carotid and the side of the pharynx, 
to the under surface of the base of the skull, lying on the Rectus capitis anticus 
major. Its branches may be subdivided into three sets: 1. Those directed out- 
wards to supply muscles and nerves. 2. Those directed inwards to the pha- 
rynx. 3. Meningeal branches. 

The external branches are numerous small vessels, which supply the Recti 
capitis antici and Longus colli muscles, the sympathetic, hypoglossal, and pneu- 
mogastric nerves, and the lymphatic glands of the neck, anastomosing with the 
ascending cervical artery. 

The pharyngeal branches are three or fourin number. Two of these descend 
to supply the middle and inferior Constrictors and the Stylo-pharyngeus, ramify- 
ing in their substance and in the mucous membrane lining them. The largest of 
the pharyngeal branches passes inwards, running upon the Superior constrictor, 
and sends ramifications to the soft palate and tonsil, which take the place of the 
ascending palatine branch of the facial artery, when that vessel is of small size. 
A twig from this branch passes up the Eustachian tube to supply the tym- 
panum, 

The meningeal branches consist of several small vessels, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen lacerum posterius with the 
internal jugular vein. A second passes through the foramen lacerum medium: 
and occasionally a third through the anterior condyloid foramen. They are all 
distributed to tlo dura mater. 

The Temporal Artery (fig. 319), the smaller of the two terminal branclies 
of the external carotid, appears, from its direction, to be the contimuation of that 
vessel. It commences in the substance of the parotid gland, in the interspace 
between the neck of the condyle of the lower jaw and the external meatus, crosses 
over the root of the zygoma, immediately beneath the integument, and divides 
about two inches above the zygomatic arch into two branches, an anterior and a 
posterior. 

The anterior temporal inclines forwards over the forehead, supplying the 
muscles, integument, and pericranium in this region, and anastomoses with the 
supra-orbital and frontal arteries. 

The posterior temporal, larger than the anterior, curves upwards and back- 
wards along the side of the head, lying above the temporal fascia, and inosculates 
with its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 

The temporal artery, as it crosses the zygoma, is covered by the Attrahens 
aurem muscle, and by a dense fascia given off from the parotid gland ; itis also 
usually crossed by one or two veins, and accompanied by branches of the facial 
and auriculo-temporal nerves. Besides some twigs to the parotid gland, the articu- 
lation of the jaw, and the Masseter muscle, its branches are the 


Transverse Facial. Middle Temporal. 
Anterior Auricular. 


The transverse facial is given off from the temporal before that vessel quits 
the parotid gland ; running forwards through its substance, it passes transversely 
across the face, between Stenson’s duct and the lower border of the zygoma, and 
divides on the side of the face into numerous branches, which supply the parotid 
gland, the Masseter muscle, and the integument, anastomosing with the facial, 
masseteric, and infra-orbital arteries. This vessel rests on the Masseter, and is 
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accompanied by one or two branches of the facial nerve. It is sometimes a branch 
of the external carotid. 

The middle temporal artery arises immediately above the zygomatic arch, and, 
perforating the temporal fascia, supplies the Temporal muscle, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives off 
an orbital branch, which runs along the upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orbit. This branch 
supplies the Orbicularis palpebrarum, and anastomoses with the lachrymal and 
palpebral branches of the ophthalmic artery. 7 

The anterior auricular branches are distributed to the anterior portion of the 
pinna, the lobule, and part of the external meatus, anastomosing with branches of 
the posterior auricular. ; 

Surgical Anatomy.—It occasionally happens that the surgeon is called upon to perform 
the operation of arteriotomy upon this vessel in cases of inflammation of the eye or brain. 
Under these circumstances, the anterior branch is the one usually selected. If the student 
will consider the relations of the trunk of this vessel, as it crosses the ikea arch, with 
the surrounding structures, he will observe that it is covered by a thick and dense fascia, 
crossed by one or two veins, and accompanied by branches of the facial and auriculo- 
temporal nerves. Bleeding should not be performed in this situation, as much difficulty 
may arise from the dense fascia over the vessel preventing a free flow of blood, and con- 
siderable pressure is requisite afterwards to repress the hemorrhage. Again a varicose 
aneurism may be formed by the accidental opening of one of the veins in front of the 
artery; or severe neuralgic pain may arise from the operation implicating one of the 
nervous filaments in the neighbourhood. 

The anterior branch is, on the contrary, subcutaneous, is a large vessel, and as readily 
compressed as any other portion of the artery; it should consequently always be selected 
for the operation. 

The Internal Maxillary (fig. 320), the larger of the two terminal branches of 
the external carotid, passes inwards, at right angles from that vessel, to the inner 
side of the neck of the condyle of the lower jaw, to supply the deep structures of 
the face, At its origin, it is imbedded in the substance of the parotid gland, being 
on a level with the lower extremity of the lobe of the ear. 

In the first part of its course (maxillary portion), the artery passes horizontally 
forwards and inwards, between the ramus of the jaw and the internal lateral 
ligament. The artery here lies parallel with the auriculo-temporal nerve ; it crosses 
the inferior dental nerve, and lies beneath the narrow portion of the External 
pterygoid muscle. 

In the second part of its course (pterygoid portion), it runs obliquely for- 
wards and upwards upon the outer surface of the External pterygoid muscle, 
being covered by the ramus of the lower jaw, and lower part of the Temporal 
muscle. | 

In the third part “of its course (spheno-maxillary portion), it approaches the 

superior maxillary bone, and enters the spheno-maxillary fossa, in the interval 
between the processes of origin of the External pterygoid, where it lies in relation 
with Meckel’s ganglion, and gives off its terminal branches. 
. Peouliarities.—Occasionally, this artery passes between the two Pterygoid muscles. 
The vedsel in this case passes forwards to the interval between the processes of origin of 
the External pterygoid, in order to reach the superior maxillary bone. Sometimes the 
uy escapes from beneath the External pterygoid by perforating the middle of that 
muscle. » 

The branches of this vessel may be divided into three groups, corresponding 
with its three divisions. 

BRANCHES FROM THE MAXILLARY Porrion. (Vig. 321). 
Tympanic (anterior). | Small Meningeal. 
Middle Meningeal. Inferior Dental. 
The tympanic branch passes upwards behind the articulation of the lower jaw, 


enters the tympanum through the fissure of Glaser, and ramifies upon te mem- 
brana tympani, forming a vascular circle around the membrane with the stylo- 
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mastoid artery and anastomosing with the Vidian and tympanic branch from the 
internal carotid. It gives off an auricular branch to the external meatus, supply- 
ing its cuticular lining and the outer surface of the membrana tympani. 

The middle meningeal is the largest of the branches which supply the dura 
mater. It arises from the internal maxillary between the internal lateral ligament 
and the neck of the jaw, and passes vertically upwards between the two roots of 
the auriculo-temporal nerve to the foramen spinosum of the sphenoid bone. On 
entering the cranium, it divides into two branches, anterior and posterior. The 
anterior branch, the larger, crosses the great ala of the sphenoid, and reaches the 
groove, or canal, in the anterior inferior angle of the parietal bone: it then divides 


Fie. 320.—--The Internal Maxillary Artery, and its Branches. 








Fig. 321. Plan of the Branches 
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into branches, which spread out between the dura mater and internal surface of 
the cranium, some passing upwards over the parietal bone as far as the vertex and 
others backwards to the occipital bone. The posterior branch crosses the squamous 
portion of the temporal, and on the inner surface of the parietal bone divides into 
branches which supply the posterior part of the dura mater and cranium. The 
branches of this vessel are distributed partly to the dura mater, but chiefly to the 
bones; they anastomose with the arteries of the opposite side, and with the 
anterior and posterior meningeal. 

The middle meningeal, on entering the cranium, gives off the following colla- 
teral branches :—z. Numerous small vessels to the ganglion of the fifth’ nerve, 
and to the dura mater,in this situation. 2. A branch to the facial nerve (petrosal 
branch), which enters the hiatus Fallopii, supplies the facial nerve, and anasto- 
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moses with the stylo-mastoid branch of the posterior auricular artery. 3. Orbital 
branches which pass through the sphenoidal fissure, or through separate canals in 
the great wing of the sphenoid to anastomose with the lachrymal or other branches 
of the ophthalmic artery. 4. Temporal branches, which pass through foramina in 
the great wing of the sphenoid, and anastomose in the temporal fossa with the deep 
temporal arteries. 

The small meningeal is sometimes derived from the preceding. It enters the 
skull through the foramen ovale, and supplies the Gasserian ganglion and dura mater. 
Before entering the cranium it gives off a branch to the nasal fossa, soft palate, and 
tonsil. 

The inferior dental descends with the dental nerve, to the foramen on the inner 
side of the ramus of the jaw. It runs along the dental canal in the substance 
of the bone, accompanied by the nerve, and opposite the first bicuspid tooth divides 
into two branches, incisor and mental; the former is continued forwards beneath 
the incisor teeth as far as the symphysis, where it anastomoses. with the artery of 
the opposite side ; the mental branch escapes with the nerve at the mental foramen, 
supplies the structures composing the chin, and anastomoses with the submental, 
inferior labial, and inferior coronary arteries. As the dental artery enters the 
foramen, it gives off a mylo-hyoid branch, which runs in the Mylo-hyoid groove, 
and ramifies on the under surface of the Mylo-hyoid muscle. The dental and 
incisor arteries during their course through the substance of the bone give off a 
few twigs which are lost in the cancellous tissue, and a series of branches which 
correspond in number to the roots of the teeth: these enter the minute apertures 
at the extremities of the fangs, and supply the pulp of the teeth. 


BRANCHES OF THE SECOND, OR PrERyGorp PorTION. 


Deep Temporal. Masseteric. 
Pterygoid. Buccal. 


These branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

The deep temporal branches, two in number, anterior and posterior, each 
occupy that part of the temporal fossa indicated by its name. Ascending between 
the temporal muscle and pericranium, they Bupply that muscle, and anastomose 
with the other temporal arteries; the anterior branch communicating with tho 
lachrymal through small branches which perforate the malar bone, and great wing 
of the sphenoid. 

The pterygoid branches, irregular in their number and origin, supply the 
Pterygoid muscles. 

The masseteric is a small branch which passes outwards above the sigmoid 
notch of the lower jaw, to the deep surface of the Masseter. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and with the 
transverse facial artery. 

The buccal is a small branch which runs obliquely forwards between the Internal 
pterygoid and the ramus of the jaw, to the outer surface of the Buccinator, to 
which it is distributed, anastomosing with branches of the facial artery. 


BRANCHES OF THE THIRD, OR SPHENO-MAXILLARY PoRTION. 


Alveolar. Vidian. 
Infra-orbital. Pterygo-Palatine. 
Posterior or Descending Palatine. Nasal or Spheno-Palatine. 


The alveolar or posterior dental branch is given off from the internal maxillary 
by a common branch with the infra-orbital, and just as the trunk of the vessel is 
passing into the spheno-maxillary fossa. Descending upon the tuberosity of the 
superior maxillary bone, it divides into numerous branches, some of which enter 
the posterior dental canals, to supply the molar and bicuspid teeth and the lining 
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of the antrum, and others are continued forwards on the alveolar process to supply 
the gums. 

The infra-orbital appears, from its direction, to be the continuation of the trunk 
of the internal maxillary. It arises from that vessel by a common trunk with the 
preceding branch, and runs along the infra-orbital canal with the superior maxil- 
lary nerve, emerging upon the face at the infra-orbital foramen, beneath the Levator 
labii superioris. Whilst contained in the canal, it gives off branches which ascend 
into the orbit, and supply the Inferior rectus and Inferior oblique muscles, and 
the lachrymal gland. Other branches (anterior dental) descend through canals in 
the bone, to supply the mucous membrane of the antrum, and the front teeth of 
the upper jaw. On the face, it supplies the lachrymal sac, and inner angle of the 
orbit, anastomosing with the facial artery and nasal branch of the ophthalmic ; 
and other branches descend beneath the Levator labii superioris, and anastomose 
with the transverse facial and buccal branches. 

The four remaining branches arise from that portion of the internal maxillary 
which is contained in the spheno-maxillary fossa. 

The descending palatine passes down along the posterior palatine canal with 
the anterior and middle palatine branches of Meckel’s ganglion, and emerging 
from the posterior palatine foramen, runs forward in a groove on the inner side of 
the alveolar border of the hard palate to the anterior palatine canal, where the 
terminal branch of the artery passes upwards through the foramen of Stenson to 
anastomose with the naso-palatine artery. Its branches are distributed to the 
gums, the mucous membrane of the hard palate, and the palatine glands. Whilst 
it is contained in the palatine canal, it gives off branches, wliich descend in the 
accessory palatine canals to supply the soft palate and tonsil, anastomosing with 
the ascending palatine artery. 

The Vidian branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum, which anastomoses with the anterior 
tympanic. 

The pterygo-palatine isalso a very small branch, which passes backwards 
through the pterygo-palatine canal with the pharyngeal nerve, and is distributed 
to the upper part of the pharynx and Kustachian tube. 

The nasal or spheno-palatine passes through the spheno-palatine foramen into 
the cavity of the nose, at the back part of the superior meatus, and divides into 
two branches ; one internal, the artery of the septum, passes obliquely downwards 
and forwards along the septum nasi, supplies the mucous membrane, and anasto- 
moses in front with the terminal branch of tle descending palatine. The external 
branches, two or three in number, supply the mucous membrane covering the 
lateral wall of the nose, the antrum, and the ethmoid and sphenoid cells. 


SurGgicAL ANATOMY OF THE TRIANGLES OF THE NECK. 


The student having considered the relative anatomy of the large arterieg of the 
neck and their branches, and the relations they bear to the veins and nerves, should 
now examine these structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are constantly being 
performed. 

For this purpose, the Sterno-mastoid, or any other muscles that have been 
divided in the dissection of the vessels, should be replaced in their normal position ; 
the head should be supported by placing a block at the back of the neck, and the 
face turned to the side opposite to that which is being examined. 

The side of the neck presents s somewhat quadrilateral outline, limited, above, 
by the lower border of the body of the jaw, and an imaginary line extending from 
the angle of the jaw to the mastoid process ; below, by the prominent upper border 
of the clavicle ; in front, by the median line of the neck; behind, by the anterior 
margin of the Trapezius muscle. This space is subdivided into two large aaa 
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by the Sterno-mastoid muscle, which passes obliquely across the neck, from the 
sternum and clavicle, below, to the mastoid process, above. The triangular space 
in front of this muscle is called the anterior triangle; and that behind it, the 
posterior triangle. 


ANTERIOR TRIANGULAR SPACE. 


The anterior triangle is bounded, in front, by a line extending from the chin 
to the sternum ; behind, by the anterior margin of the Sterno-mastoid ; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a line 
extending from the angle of the jaw to the mastoid process; its apex is below, 
at the sternum. The space is covered by the integument, superficial fascia, 
Platysma, and deep fascia; it is crossed by branches of the facial and superficial 
cervical nerves, and is subdivided into three smaller triangles by the Digastric 
muscle, above, and the anterior belly of the Omo-hyoid, below. These smaller 
triangles are named from below upwards, the inferior carotid, the superior carotid, 
and the submaxillary triangle. 

The Inferior Carotid Triangle is bounded, in front, by the median line of the 
neck ; behind, by the anterior margin of the Sterno-mastoid ; above by tle anterior 
belly of the Omo-hyoid; and is covered by the integument, superficial fascia, 
Platysma, and deep fascia; ramifying between which is seen the descending 
branch of the superficialis colli nerve. Beneath these superficial structures, are 
the Sterno-hyoid and Sterno-thyroid muscles, which, together with the anterior 
margin of the Sterno-mastoid, conceal the lower part of the common carotid 
artery.* 

This vessel is enclosed within its sheath, together with the internal jugular 
vein, and pneumogastric nerve; the vein lying on the outer side of the artery on 
the right side of the neck, but overlapping it, or passing directly across it on the 
left side; the nerve lying between the artery and vein, on a plane posterior to 
both. In front of the sheath are a few filaments descending from the loop of 
communication between the descendens and communicans noni; behind the 
sheath are seen the inferior thyroid artery, the recurrent laryngeal nerve, and the 
sympathetic nerve; and on its inner side, the trachea, the thyroid gland, much 
more prominent in the female than in the male, and the lower part of the larynx. 
By cutting ito the upper part of this space, and slightly displacing the Sterno- 
mastoid muscle, the common carotid artery may be tied below the Omo-hyoid 
muscle. 

The floor of the inferior carotid triangle is formed by the Longus colli muscle 
below, and by the Scalenus anticus above (see fig. 268, p. 355), between which 
muscles the vertebral: urtery and vein will be found passing into the foramen in the 
sixth transverse process; a small portion of the origin of the Rectus capitis anticus 
major may also be seen in the floor of the space. 

The Superior Carotid Triangle is bounded, behind, by the Sterno-mastoid ; 
below by the anterior belly of the Omo-hyoid; and above, by the posterior belly 
of the ‘Digastric muscle. Its floor is formed by parts of the Thyro-hyoid, Hyo- 
glossus, and the inferior and middle Constrictor muscles of the pharynx ; and it is 
covered by the integument, superficial fascia, Platysma, and deep fascia; ramifying 
between which, are branches of the facial and superficialis colli nerves. This 
space contains the upper part of the common carotid artery, which bifurcates 
opposite the upper border of the thyroid cartilage into the external and internal 
carotid. These vessels are occasionally somewhat concealed from view by the 
anterior margin of the Sterno-mastoid muscle, which overlaps them. The external 


* Therefore the carotid artery and jugular vein are not, strictly speaking, contained in 
this triangle, since they are covered by the Sterno-mastoid muscle, that is to say, lie be- 
hind the anterior border of that muscle, which ‘forms the posterior border of the triangle. 
But as they lie very close to the structures which are really contained in the triangle, and 
whose position it is essential to remember in operating on this part of the artery, it has 
seemed expedient to study the relations of all these parts together. 
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and internal carotids lie side by side, the external being the more anterior of the 
two. The following branches of the external carotid are also met with in this 
space: the superior thyroid, running forwards and downwards; the lingual directly 
forwards ; the facial, forwards and upwards; the occipital, backwards; and the 
ascending pharyngeal directly upwards on the inner side of the internal carotid. 
The veins met with are: the internal jugular, which lies on the outer side of the 
common and internal carotid arteries; and veins corresponding to the above- 
mentioned branches of the external carotid, viz., the superior thyroid, the lingual, 
facial, ascending pharyngeal, and sometimes the occipital ; all of which accompany 
their corresponding arteries, and terminate in the internal jugular. The nerves in 
this space are the following :-—In front of the sheath of the common carotid is the 
descendens noni. The hypoglossal nerve crosses both carotids above, curving 
round the occipital artery at its origin. Within the sheath, between the artery 
and vein, and behind both, is the pneumogastric nerve; behind the sheath the 
sympathetic. On the outer side of the vessels, the spinal accessory nerve runs for 
a short distance before it pierces the Sterno-mastoid muscle; and on the inner 
side of the internal carotid, just below the hyoid bone, may be seen the superior 
laryngeal nerve; and still more inferiorly, the external laryngeal nerve. The 
upper part of the larynx and lower part of the pharynx are also found in the front 
part of this space. 

The Submaxillary Triangle corresponds to the part of the neck immediately 
beneath the body of the jaw. I1tis bounded, above, by the lower border of the 
body of the jaw, and a line drawn from its angle to the mastoid process; below, 
by the posterior belly of the Digastric and Stylo-hyoid muscles ; in front, by the 
middle line of the neck. The floor of this space is formed by the anterior belly of 
the Digastric, the Mylo-hyoid, and Hyo-glossus muscles ; and it is covered by the 
integument, superficial fascia, Platysma, and deep fascia ; ramifying between which 
aro branches of the facial and ascending filaments of the superficial cervical nerve. 
This space contains, in front, the submaxillary gland, imbedded in the substance 
of which are the facial artery and vein, and their glandular branches; beneath this 
gland, on the surface of the Mylo-hyoid muscle, are the submental artery, and the 
mylo-hyoid artery and nerve. The back part of this space is separated from the 
front part by the stylo-maxillary ligament; it contains the external carotid artery, 
ascending deeply in the substance of the parotid gland; this vessel here lies in 
front of, and superficial to, the internal carotid, being crossed by the facial nerve, 
and gives off in its course the posterior auricular, temporal, and internal maxillary 
branches ; more deeply is the internal carotid, the internal jugular vein, and the 
pheumogastric nerve, separated from the external carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, and the glosso-pharyngeal nerve:.* 


PosTERIOR TRIANGULAR SPACE. 


The posterior triangular space is bounded, in front by the Sterno-mastoid 
muscle ; behind, by the anterior margin of the Trapezius; its base corresponds to 
the upper border of the clavicle ; its apex, to the occiput. The space is crossed 
about an inch above the clavicle, by the posterior belly of the Omo-hyoid, whcih 
divides it unequally into two, an upper or occipital, and a lower or subclavian 
triangle. 

The Occipital, the larger of the two posterior triangles, is bounded, in front by 
the Sterno-mastoid; behind, by the Trapezius; below, by the Omo-hyoid. Its 
floor is formed from above downwards by the Splenius, Levator anguli scapule, 


* The same remark will apply to this triangle as was made about the inferior carotid 
triangle. The structures enumerated, gs contained in the back part of the space, lie, 
strictly speaking, beneath the muscles which form the posterior boundary of the triangle ; 
but as it is very important to bear in mind their close relation to the parotid gland and its 
boundaries (on account of the frequency of surgical operations on this gland), all these 
parts are spoken of together. 
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and the middle and posterior Scaleni muscles. It is covered by the integument, 
the Platysma below, the superficial and deep fascie ; and crossed, above, by the 
ascending branches of the cervical plexus; the spinal accessory nerve is directed 
obliquely across the space from the Sterno-mastoid, which it pierces, to the under 
surface of the Trapezius; below, the descending branches of the cervical plexus 
and the transversalis colli artery and vein cross the space. .A chain of lymphatic 
glands is also found running along the posterior border of the Sterno-mastoid, 
from the mastoid process to the root of the neck. 

The Subclavian, the smaller of the two posterior triangles, is bounded, above 
by the posterior belly of the Omo-hyoid ; below, by the clavicle; its base, directed 
forwards, being formed by the Sterno-mastoid. The size of the subclavian triangle 
varies according to the extent of attachment of the clavicular portion of the 
Sterno-mastoid and Trapezius muscles, and also according to the height at which 
the Omo-hyoid crosses the neck above the clavicle. Its height also varies much, 
according to the position of the arm, being much diminished by raising the limb, 
on account of the ascent of the clavicle, and increased by drawing the arm down- 
wards, when that bone is depressed. This space is covered by the integument, 
superficial and deep fascia ; and crossed by the descending branches of the cervical 
plexus. Just above the level of the clavicle, the third portion of the subclavian 
artery curves outwards and downwards from the outer margin of the Scalenus 
anticus, across the first rib to the axilla. Sometimes this vessel rises as high as 
an inch and a half above the clavicle, or to any point intermediate between tis 
and its usual level. Occasionally, it passes in front of the Scalenus anticus, or 
pierces the fibres of that muscle. The subclavian vein lies behind the clavicle, 
und is usually not seen in this space; but it occasionally rises as high up as the 
artery, and has even been seen to pass with that vessel behind the Scalenus 
anticus. The brachial plexus of nerves lies above the artery and in close contact 
with it. Passing transversely across the clavicular margin of the space, are thie 
suprascapular vessels ; and traversing its upper angle in the same direction, the 
transversalis colli artery and vein. The external jugular vein runs vertically 
downwards behind the posterior border of the Sterno-mastoid, to terminate in the 
subclavian vein ; it receives the transverse cervical and suprascapular veins, which 
occasionally form a plexus in front of the artery, and a small vein which crosses 
the clavicle from the cephalic. The small nerve to the Subclavius also crosses this 
triangle about its middle. A lymphatic gland is also found in the space. Its floor 
is formed by the first rib with the first digitation of the Serratus magnus. 


INTERNAL CAROTID ARTERY. 


The internal carotid artery commences at tle bifurcation of the common 
carotid, opposite the upper border of the thyroid cartilage, and runs perpendicularly 
upwards, in front of the transverse processes of the three upper cervical vertebre, 
to the carotid foramen in the petrous portion of the temporal bone. After ascending 
in it fora short distance, it passes forwards and inwards through the carotid canal, 
and enters the skull. It then ascends to the posterior clinoid process, curves for- 
wards through the cavernous sinus, and at the anterior clinoid process again turns 
upwards, pierces the dura mater, and divides into its terminal branches. 

This vessel supplies the anterior part of the brain, the eye, and its appendages, 
and sends branches to the forehead and nose. Its size, in the adult, is equal to that 
of the external carotid. In the child, it is larger than that vessel. It is remark- 
able for the number of curvatures that it presents in different parts of its course. 
In its cervical portion it occasionally presents one or two flexures near the base of 
the skull, whilst through the rest of its extent it describes a double curvature 
which resembles the italic letter s placed korizontally. These curvatures most 
probably diminish the velocity of the current of blood, by increasing the extent of 
surface over which it moves, and adding to the amount of impediment produced 
from friction. In considering the course and relations of this vessel, it may be 
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conveniently divided into four portions: a cervical, petrous, cavernous, and cere- 
bral. 


Cervical Portion.—This portion of the internal carotid is superficial at its com- 
mencement, being contained in the superior carotid triangle, and lying on the 
same level as the external carotid, but behind that artery, overlapped by the Sterno- 


Fig. 322.—The Internal Carotid and Vertebral Arteries. Right Side. 
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mastoid, and coveredj by the Platysma, deep fascia, and integument: it then 
passes beneath the parotid gland, being crossed by the hypoglossal nerve, the 
Digastric and Stylo-hyoid muscles, and the external carotid and occipital arteries. 
Higher up, it is separated from the external carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, the glosso-pharyngeal nerve, and pharyngeal branch 
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of the pneumogastric. It is in relation, behind, with the Rectus capitis anticus 
major, the superior cervical ganglion of the sympathetic, and superior laryngeal 
nerve; externally, with the internal jugular vein, and pneumogastric nerve ; 
internally, with the pharynx, tonsil, the superior laryngeal nerve, and ascending 
pharyngeal artery. 

Petrous Portion.—When the internal carotid artery enters the canal in the 
petrous portion of the temporal bone, it first ascends a short distance, then curves 
forwards and inwards, and again ascends as it leaves the canal to enter the cavity 
of the skull. In this canal, the artery lies at first anterior to the tympanum, from 
which it is separated by a thin bony lamella, which is cribriform in the young 
subject, and often absorbed in old ave. It is separated from the bony wall of the 
carotid canal by a prolongation of dura mater, and is surrounded by filaments of 
the carotid plexus. 

Cavernous Portion.—The internal carotid artery, in this part of its course, at 
first ascends to the posterior clinoid process, then passes forwards by the side of 
the body of the sphenoid bone, being situated on the inner wall of the cavernous 
sinus, in relation, externally, with the sixth nerve, surrounded by filaments of the 
sympathetic aud covered by the lining membrane of the sinus. 

Cerebral Portion.—On the inner side of the anterior clinoid process the in- 
ternal carotid curves upwards, perforates the dura mater bounding the sinus, and 
is received into a sheath of the arachnoid. This portion of the artery is on the 
outer side of the optic nerve; it lies at the inner extremity of the fissure of 
Sylvius, having the third nerve oxternally. 


PLAN OF THE RELATIONS OF THE INTERNAL CakoTip ARTERY IN THE NECK. 


In Front. 
Skin, superticial and deep fascix. 


Parotid gland. 
Stylo-glossus and Stylo-pharyngeus 
- muscles. 
Glosso-pharyngeal nerve. 
Eternally. a Internally. 
Internal jugular vein. vy \ Pharynx. 
Pneumogastric nerve. Ties Superior laryngeal nerve. 
Carotid Ascending pharyngeal artery. 
Artery. Tonsil. 
ye , 
: Behind. 
Rectus capitis anticus major. 
Sympathetic. 
Superior laryngeal nerve. 


Peculiarities.— The length of the internal carotid varies according to the length of the 
neck, and also according to the point of bifurcation of the common carotid. Its origin 
Rometimes takes place from the arch of the aorta; in such rare instances, this vessel has 
been found to be placed nearer the middle line of the neck than the external carotid, as 
far upwards as the larynx, when the latter vessel crossed the internal carotid. The course 
of the vessel, instead of being straight, may be very tortuous. A few instances are recorded 
in which this vessel was altogether absent: in ono of these the common carotid passed up 
the neck, and gave off the usual branches of the external carotid: the cranial portion of 
the internal carotid being replaced by two branches of the internal maxillary, which 
meetin the skull through the foramen rotundum and ovale, and joined to form a singlo 
vessel. 

Surgical Anatomy.—The cervical part of the internal carotid is sometimes wounded by 
a stab or gunshot wound in the neck, or even occasionally by «a stab from within the 
mouth, as when a person receives a thrust from the end of a parasol, or falls down with a 
tobacco-pipe in his mouth. In such cases a ligature should be applied to the common 
carotid. The relation of the internal carotid with the tonsil should be especially remem- 
bered, as instances have occurred in which the artery has been wounded during the opera- 
tion of scarifying the tonsil, and fatal hwmorrhage has supervened. 
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The branches given off from the internal carotid are: 


From the Petrous Portion . Tympanic (internal or deep). 
Arteriss Receptaculi. 

From the Cavernous Portion Anterior Meningeal. 
Ophthalmic. 

Anterior Cerebral. 

Middle Cerebral. 

Posterior communicating. 

Anterior Choroid. 

The cervical portion of the internal carotid gives off no branches. 

The tympanic is a small branch which enters the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tympanic 
branch of the internal maxillary, and with the stylo-mastoid artery. 

The arteries receptaculi are numerous small vessels, derived from the internal 
carotid in the cavernous sinus; they supply the pituitary body, the Gasserian 


From the Cerebral Portion 


Kia. 323.—The Ophthalmic Artory and its Branches, the Roof of the Orbit having . 
been removed. 
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ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the anterior meningeal ; it 
anastomoses with the middle meningeal. 

The Ophthalmic Artery arises from the internal carotid, just as that vessel 
is emerging from the cavernous sinus, on the inner side of tle anterior clinoid 
process, and enters the orbit through the optic foramen, below and on the outer 
side of the optic nerve. It then passes over the nerve, to the inner wall of the 
orbit, and thence horizontally forwards, beneath the lower border of the Superior 
oblique muscle to the inner angle of the eye, where it divides into two terminal 
branches, the frontal, and nasal. ° 

Branches.—The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts; and an ocular group, 
which supply the muscles and globe of the eye. 
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Orbital Group. Ocular Group. 
Lachrymal. Muscular. | 
Supraorbital. Anterior ciliary. 
Posterior ethmoidal. Short ciliary. © 
Anterior ethmoidal. Long ciliary. 

Palpebral. Arteria centralis retineg. 
Frontal. 
Nasal. 


The lachrymal is the first, and one of the largest branches, derived from the 
ophthalmic, arising close to the optic foramen: not unfrequently it is given off 
from the artery before it enters the orbit. It accompanies the lachrymal nerve 
along the upper border of the External rectus muscle, and is distributed to the 
lachrymal gland. Its terminal branches, escaping from the gland, are distributed 
to the upper eyelid and conjunctiva, anastomosing with the palpebral arteries. 
The lachrymal artery gives off one or two malar branches; one of which passes 
through a foramen in the malar bone, to reach the temporal fossa, and anastomoses 
with the deep temporal arteries. The other appears on the cheek, and anastomoses 
with the transverse facial. A branch is also sent backwards, through the sphenoidal 
fissure, to the dura mater, which anastomoses with a branch of the middle menin- 


geal artery. 


Peculiarities.—-'The lachrymal artery is sometimes derived from one of the anterior 
branches of the middle meningeal artery. 


The supraorbital artery, the largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all the muscles of 
the orbit, it passes forwards, with the frontal nerve, between the periosteum and 
Levator palpebre ; and passing through the supraorbital foramen, divides into a 
superficial and deep branch, which supply the muscles and integument of the 
forehead and pericranium, anastomosing with the temporal, the angular branch of 
the facial, and the artery of the opposite side. This artery in the orbit supplies 
the Superior rectus and the Levator palpebrm, sends a branch inwards, across the 
pulley of the Superior oblique muscle, to supply the parts at the inner canthus, 
and, at the supraorbital foramen, frequently transmits a branch to the diploé. 

The ethmoidal branches are two in number; posterior and anterior. The 
former, which is the smaller, passes through the posterior ethmoidal foramon, 
supplies the posterior ethmoidal cells, and, entering the cranium, gives off a 
meningeal branch, which supplics the adjacent dura mater, and nasal branches, 
which descend into the nose through apertures in the cribriform plate, anasto- 
mosing with branches of the spheno-palatine. The anterior ethmoidal artery 
accompanies the nasal nerve through the anterior cthmoidal foramen, supplies the 
anterior ethmoidal cells and frontal sinuses, and, entering the cranium, divides 
into a meningeal branch, which supplies the adjacent dura mater, and a nasal 
branch, which descends into the nose, through an aperture in the cribriform plate. 

The palpebral arteries, two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of the Superior oblique muscle ; they encircle the 
eyelids near their free margin, forming a superior and an inferior arch, which lie 
between the Orbicularis muscle and tarsal cartilages ; the superior palpebral inos- 
culating at the outer angle of the orbit with the orbital branch of the temporal 
artery, the inferior palpebral with the orbital branch of the infra orbital artery, 
at the inner side of the lid. From this anastomosis, a branch passes to the nasal 
duct, ramifying in its mucous membrane, as far as the inferior meatus. 

The frontal artery, one of the terminal branches of the ophthalmic, passes from 
the orbit at its inner angle, and ascending on thé forehead, supplies the muscles, 
integument, and pericranium, anastomosing with the supraorbital artery. 

The nasal artery, the other terminal branch of the ophthalmic, emerges from 
the orbit above the tendo oculi, and, after giving a branch to the lachrymal sac, 
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divides into two, one of which anastomoses with the angular artery; the other 
branch, the dorsalss nasi, runs along the dorsum of the nose, supplies its entire 
surface, and anastomoses with the artery of the opposite side. 


Fic. 324.—The Arteries of the Base of the Brain. The right half of the Cerebellum 
and Pons have been removed, 
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N.B.—It will be noticed that in the illustration the two anterior cerebral arteries have 
been drawn at a considerable distance from each other; this makes the anterior communi- 


cating artery appear very much longer than it really is. Pa 
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The ciliary arteries are divisible into three groups, the short, long, and anterior. 
The short ciliary arteries, from twelve to fifteen in number, arise from the ophthal- 
mic, or some of its branches ; they surround the optic nerve as they pass forwards 
to the posterior part of the eyeball, pierce the sclerotic coat around the entrance 
of the nerve, and supply the choroid coat and ciliary processes. The long ciliary 
arteries, two in number, also pierce the posterior part of the sclerotic, and run 
forwards, along each side of the eyeball, between the sclerotic and choroid, to the 
ciliary ligament, where they divide into two branches; these form an arterial circle 
around the circumference of the iris, from which numerous radiating branches 
pass forwards, in its substance, to its free margin, where they form a second arterial 
circle around its pupillary margin. The anterior ciliary arteries are derived from 
the muscular branches; they pierce the sclerotic a short distance from the cornea, 
and terminate in the great arterial circle of the iris. 

The arteria centralis retine is one of the smallest branches of the ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
runs forwards, in the centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary processes. In the human fetus, a 
small vessel passes forwards, through the vitreous humour, to the posterior surface 
of the capsule of the lens. 

The muscular branches, two in number, superior and inferior, supply the 
muscles of the eyeball. The superior, the smaller, often wanting, supplies the 
Levator palpebre, Superior rectus, and Superior oblique. .The inferior, more con- 
stant in its existence, passes forwards, between the optic nerve and Inferior rectus, 
and is distributed to the External, Internal, and Inferior recti, and Inferior obliquc. 
This vessel gives off most of the anterior ciliary arteries. 

The cerebral branches of the internal carotid are: the anterior cerebral, the 
middle cerebral, the posterior communicating, and the anterior choroid. 

The anterior cerebral arises from the internal carotid, at the inner extremity 
of the fissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two anterior lobes of the brain, being connected, soon after its origin, with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior communicating. The two anterior cerebral arteries, lying side by side, 
curve round the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
posterior cerebral arteries. They supply the olfactory and optic nerves, the under 
surface of the anterior lobes, the third ventricle, the anterior perforated space, the 
corpus callosum, and the internal surface of the hemispheres. 

The anterior communicating artery is a short branch, about two lines in 
length, but of moderate size, connecting together the two anterior cerebral arteries 
across the longitudinal fissure. Sometimes this vessel is wanting, the two arteries 
joining together to form a single trunk, which afterwards subdivides. Or the 
vessel may be wholly, or partially subdivided into two ; frequently, it is longer and 
smaller than usual. 

The middle cerebral artery, the largest branch of the internal carotid, passes 
obliquely outwards along the fissure.of Sylvius, within which it divides into three 
branches : an anterior, which supplies the pia mater, investing the surface of the 
anterior lobe ; a posterior, which supplies the middle lobe; and a median branch, 
which supplies the small lobe at the outer extremity of the Sylvian fissure. Near 
its origin, this vessel gives off numerous small branches which enter the locus per- 
foratus anticus, to be distributed to the corpus striatum. 

The posterior communicating artery arises from the back part of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, being sometimes 
small, and occasionally so large that the posterior cerebral may be considered as 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side than on the other side. 

The anterior choroid is a small but constant branch which arises from the 
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back part of the internal carotid, near the posterior communicating artery. 
Passing backwards and outwards, it enters the descending horn of the lateral 
ventricle, beneath the edge of the middle lobe of the brain. It is distributed to 
the hippo-campus major, corpus fimbriatum, velum interpositum, and choroid 
plexus. 


ARTERIES OF THE UPPER EXTREMITY. 


The artery which supplies the upper extremity, continues as a single trunk 
from its commencement down to the elbow; but different portions of it have 
received different names, according to the region through which it passes. That 
part of the vessel which extends from its origin to the lower border of the first 
rib, is termed the subclavian ; beyond this point to the lower border of the axilla, 
it is termed the axillary ; and from the lower margin of the axillary. space to the 
bend of the elbow, it is termed brachial; here, the single trunk terminates by 
dividing into two branches, the radial and ulnar, an arrangement precisely similar 
to what occurs in the lower limb. 


SUBCLAVIAN ARTERIES. 


The subclavian artery on the right side arises from the arteria innominata 
opposite the right sterno-clavicular articulation ; on the left side it arises from the 
arch of the aorta. It follows, therefore, that these two vessels must, in the first 
part of their course, differ in their length, their direction, and their relation with 
neighbouring parts. 

In order to facilitate the description of these vessels, more especially in a sur- 
gical point of view, each subclavian artery has been divided into three parts. 
The first portion, on the right side, ascends obliquely outwards from the origin of 
the vessel to the inner border of the Scalenus anticus. On the left side it ascends 
vertically, to gain the inner border of that muscle. The second part passes out- 
wards, behind the Scalenus anticus; and the third part passes from the outer 
margin of that muscle, beneath the clavicle, to the lower border of the first rib, 
where it becomes the axillary artery. The first portions of these two vessels 
differ*so much in their course, and in their relation with neighbouring parts, that 
they will be described separately. The second and third parts are precisely alike 
on both sides. : 


First Part oF THE Richt SUBCLAVIAN ArtEeRyY. (Figs. 315, 317.) 


The right subclavian artery arises from the arteria innominata, opposite the 
right sterno-clavicular articulation, passes upwards and outwards across the root 
of the neck, and terminates at the inner margin of the Scalenus anticus muscle. 
In this part of its course it ascends a little above the clavicle, the extent to which 
it does so varying in different cases. It is covered, im front, by the integument, 
superficial fascia, Platysma, deep fascia, the clavicular origin of the Sterno-mastoid, 
the Sterno-hyoid, and Sterno-thyroid muscles, and another layer of the daep 
fascia. It is crossed by the internal jugular and vertebral veins, and by the 
pneumogastric, the cardiac branches of the sympathetic, and the phrenic nerve. 
Beneath, the artery is invested by the pleura, and behind, it is separated by a 
cellular interval from the Longus colli, the transverse process of the seventh 
cervical or first dorsal vertebra, and the sympathetic: the recurrent laryngeal 
nerve winding around the lower and back part of the vessel. The subclavian vein 
lies below the subclavian artery, immediately behind the clavicle. 
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PrAN OF RELATIONS OF First Portion oF Rigut SUBCLAVIAN ARTERY. 


In Front. 


Clavicular origin of Sterno-mastoid. 

Sterno-hyoid and Sterno-thyroid. 

Internal jugular and vertebral veins. 

Pneumogasiric, cardiac and phrenic nerves. 
on ee 


Right 
Pox hie Beneath. 


A 
iat panies Pleura. 


Behind. 
Recurrent laryngeal nerve. 
Sympathetic. 
Longus colli. 
Transverse process of seventh cervical or first dorsal vertcbra.* 


First Part op tae Lert Suscnavian Artery. (Fig. 315.) 


The left subclavian artery arises from the end of the transverse portion of the 
arch of the aorta, opposite the fourth dorsal vertebra, and ascends to the inner 
margin of the first rib, behind the insertion of the Scalenus anticus muscle. This 
vessel is, therefore, longer than the right, situated more deeply in the cavity of the 
chest, and directed almost vertically upwards instead of arching outwards like the 
vessel of the opposite side. 

It is in relation, in front, with the pleura, the left lung, the pneumogasitric, 
cardiac and phrenic nerves, which lie parallel with it, the left carotid artery, left in- 
ternal jugular and innominate veins, and is covered by the Sterno-thyroid, Sterno- 
hyoid, and Sterno-mastoid muscles ; behind, it is in relation with the cesophagus, 
thoracic duct, inferior cervical ganglion of the sympathetic, Longus colli, and 
vertebral column. To its inner side are the vesophagus, trachea and thoracic 
duct ; to its outer side, the pleura. 


PLAN OF RELATIONS OF First Portion oF Lert SuBCLAVIAN ARTERY. 


In Front. 
Pleura and left ling. 
Pneumogastric, cardiac, and phrenic nerves. 
Left carotid artery. 
Left internal jugular and innominate veins. 
9 


Sterno-thyroid, Sterno-hyoid, and Sterno-mastoid muscles. 
Inner side. 
Trachea. Outer side. 
(sophagus. Pleura. 
Thoracic duct. 





(Esophagus and thoracic duct. 
Inferior cervical ganglion of sympathetic. 
Longus colli and vertebral column. 


SzconD AND Turep Parts oF THE SusciaviaN Artery. (Fig. 317.) 


The Seoond Portion of the Subclavian Artery lies behind the Scalenus anticus 
muscle ; it is very short, and forms the highest part of the arch described by that 
vessel. | 


* In five cases recently examined successively the artery was found to lie on the 
transverse process of the first dorsal, _ 
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Relations.—It is covered, i front, by the integument, Platysma, Sterno- 
mastoid, cervical fascia, and by the phrenic nerve, which is separated from the 
artery by the Scalenus anticus muscle. Behwnd, it is in relation with the Middle 
Scalenus. Above, with the brachial plexus of nerves. Below, with the pleura. 
The subclavian vein lies below and in front of the artery, separated from it by the 
Scalenus anticus. 


Puan oF Revations oF Sreconp Portion oF SUBOCLAVIAN ARTERY. 


In Front. 


Scalenus anticus. 
Phrenic nerve. 
Subclavian vein. 


Above. sae Ng Below. 
Brachial plexus. Becond portion, Pleura. 





Behind. 
Pleura and Middle Scalenus. 


The Third Portion of the Subclavian Artery passes downwards and outwards 
from the outer margin of the Scalenus anticus to the lower border of the first rib, 
where it becomes the axillary artery. This portion of the vessel is the most super- 
ficial, and is contained in a triangular space, the base of which is formed in front 
by the Sterno-mastoid, and the two sides by the Omo-hyoid above and the clavicle 
below. 

Relations.—It is covered, in front, by the integument, the superficial fascia, 
the Platysma, deep fascia; and by the clavicle, the Subclavius muscle, and the 
suprascapular artery and vein ; the clavicular descending branches of the cervical 
plexus and the nerve to tho subclavius pass vertically downwards in front of the 
artery. The external jugular vein crosses it at its inner side, and receives the 
suprascapular and transverse cervical veins, which occasionally form a plexus in 
front of it. The subclavian vein is below the artery, lying close behind the clavicle. 
Behind, it lies on the Middle Scalenus muscle. Above it, and to its outer side, is 
the brachial plexus, and Omo-hyoid muscle. Below, it rests on the outer surface of 
the fixst rib. 


PLAN OF RELATIONS OF THIRD PoRTION OF SUBCLAVIAN ARTERY. 
® 


In Front. 
Cervical fascia. 
External jugular, suprascapular, and transverse cervical veins. 
Descending branches of cervical plexus. Nerve to Subclavius muscle. 
Subclavius muscle, suprascapular artery, and clavicle. 


eG ® 
Above. I oun, \ Below. 


Brachial plexus. Artery. First rib. 
Ome hyoid. Nea, 


Behind. 
Scalenus medius. 


Peculiarities.—The Subclavian arteries vary in their origin, their course, and the 
height to which they rise in the neck. 

The origin of the right subclavian frém the innominate takes place, in some cases, 
above the sterno-clavicular articulation; and occasionally, but less frequently, in the 
cavity of the thorax, below that joint. Or the artery may arise as a separate trunk from 
the arch of the aorta. In such cases it may be either the first, second, third, or even the 
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last branch derived from that vessel; in the majority of cases, it is the first or last, rarely 
the second or third. When it is the first branch, it occupies the ordinary position of the 
innominate artery; when the second or third, it gains its usual position by passing behind 
the right carotid; and when the last branch, it arises from the left extremity of the arch, 
at its upper or back part, and passes obliquely towards the right side, usually behind the 
cesophagus and right carotid, sometimes between the cesophagus and trachea, to the upper 
border of the first rib, whence it follows its ordinary course. In very rare instances, this 
vessel arises from the thoracic aorta, as low down as the fourth dorsal vertebra. Occasion- 
ally, it perforates the anterior Scalenus; more rarely it passes in front of that muscle : 
sometimes the subclavian vein passes with the artery behind the Scalenus. The artery 
sometimes ascends as high as an inch and a half above the clavicle, or any intermediate 
point between this and the upper border of the bone, the right subclavian usually ascend- 
ing higher than the left. 

The left subclavian is occasionally joined at its origin with the left carotid. 

Surgical Anatomy.—The relations of the subclavian arteries of the two sides having 
been examined, the student should direct his attention to a consideration of the best posi- 
tion in which compression of the vessel may be effected, or in what situation a ligature 
may be best applied in cases of aneurism or wound. 

Compression of the subclavian artery is required in cases of operations about the 
shoulder, in the.axilla, or at the upper part of the arm; and the student will observe that 
there is only one situation in which it can be effectually applied, viz., where the artery passes 
across the outer surface of the first rib. In order to compress the vessel in this situation, 
the shoulder should be depressed, and the surgeon grasping the side of the neck, should 
press with his thumb in the angle formed by the posterior border of the Sterno-mastoid 
with the upper border of the clavicle, downwards, backwards, and inwards against the rib ; 
if from any cause the shoulder cannot be sufficiently depressed, pressure may be made 
from before backwards, so as to compress the artery against the middle Scalenus, and trans- 
verse process of the seventh cervical vertebra. In appropriate cases, a preliminary in- 
cision may be made through the cervical fascia, and the finger may be pressed down directly 
upon the artery. 

Ligature of the subclavian artery may be required in cases of wounds, or of aneurism in 
the axilla, or in cases of aneurism on the cardiac side of the point of ligature; and the 
third part of the artery is that which is most favourable for an operation, on account of its 
being comparatively superficial, and most remote from the origin of the large branches. 
In those cases where the clavicle is not displaced, this operation may be performed with 
comparative facility ; but where the clavicle is pushed up by a large aneurismal tumour 
in the axilla, the artery is placed at a great depth from the surface, which materially in- 
creases the difficulty ofthe operation. Under these circumstances, it becomes a matter of 
huoportance to consider the height to which this vessel reaches above the bone. In or- 
dinary cases, its arch is about half an inch above the clavicle, occasionally as high as an 
inch and a half, and sometimes so low as to be on a level with its upper border. If the 
clavicle is displaced, these variations will necessarily make the operation more or less 
difficult, according as the vessel is more or less accessible. 

The chief points in the operation of tying the third portion of the subclavian artery are 
as follows: the patient being placed on a table in the horizontal position, and the shoulder 
depressed as much as possible, the integument should be drawn downwards upon the cla- 
vicle, and an incision made through it upon that bone from the anterior border of the 
Trapezius to the posterior border of the Sterno-mastoid, to which may be added a short 
vertical incision meetibg the preceding in its contre. The object in drawing the skin 
downwards is to avoid any risk of wounding the external jugular vein, for as it perforates 
the deep fascia above the clavicle, it cannot be drawn downwards with the skin. The 
Platysma and cervical fascia should be divided upon a director, and if the interval between 
the Trapezius and Sterno-mastoid muscles be insufficient for the performance of the opera- 
tion, a portion of one or both may be divided. The external jugular vein will now be 
seen torvards the inner side of the wound: this and the suprascapular and transverse cer- 
vical veins which terminate in it should be held aside. Ifthe extérnal jugular vein is at 
all in the way and exposed to injury, it should be tied in two places and divided. The 
suprascapular artery should be avoided, and the Omo-hyoid muscle must now be looked for, 
and held aside if necessary. In the space beneath this muscle, careful search must be 
made for the vessel; the deep fascia having been divided with the finger-nail or silver 
scalpel, the outer margin of the Scalenus anticus muscle must be felt for, and the finger 
being guided by it to the first mb, the pulsation of the subclavian artery will be felt as it 
passes over the rib. The aneurism needle may then be passed around the vessel from 
above downwards and inwards so as to avoid including any of the branches of the bra- 
chial plexus. If the clavicle is so raised by the tumour that the application of the ligature 
cannot be effected in thia situation, the artery may be tied above the first rib, or even be- 
hind the Scalenus muscle; the difficulties of the operation in such a case will be materi- 
ally increased, on account of the greater depth of the artery, and the alteration in position 
of the surrounding parte. 

_ The second part of the subclavian artery, from being that portion which rises highest 
in the neck, has been considered favourable for the application of the ligature, when it is 
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difficult to tie the artery in the third part of its course. There are, however, many objec- 
tions to the operation in this situation. It is necessary to divide the Scalenus anticus 
muscle, npon which lies the phrenic nerve, and at the inner side of which is situated the 
internal jugular vein; and a wound of either of these structures might lead to the most 
dangerous consequences. Again, the artery is in contact, below, with the pleura, which 
must also be avoided; and, lastly, the proximity of so many of its larger branches arising 
internal to this point, must be a still further objection to the operation. In cases, how- 
ever, where the sac of an axillary aneurism encroaches on the neck, it may be necessary . 
to divide the outer half or two-thirds of the anterior scalenus muscle, so as to place the 
ligature on the vessel at a greater distance from the sac. The operation is performed 
exactly in the same way as ligature of the third portion, until the Scalenus anticus is ex- 
posed, when it is to be divided on a director (never to a greater extent than its outer two- 
thirds), and it immediately retracts. The operation is therefore merely an extension of 
ligature of the third portion of the vessel. 

In those cases of aneurism of the axillary or subclavian artery which encroach upon 
the outer portion of the Scalenus muscle to such an extent that a ligature cannot be applied 
in that situation, it may be deemed advisable, as a last resource, to tie the first portion of 
the subclavian artery. On the left side, this operation is almost impracticable ; the great 
depth of the artery from the surface, its intimate relation with the pleura, and its close 
proximity to the thoracic duct and to so many important veins and nerves, present a series of 
difficulties which it is next to impossible to overcome.* Qn the right side, the operation is 
practicable, and has been performed, though nover with success. The main objection to 
the operation in this situation is the smallness of the interval which usually exists be- 
tween the commencement of the vessel and the origin of the nearest branch. This 
operation may be performed in the following manner :—The patient being placed on the 
table in the horizontal position, with the neck extended, an incision should be made 
parallel with the posterior border of the inner part of the clavicle, and a second along the 
inner border of the Sterno-mastoid, meeting the former at an angle. The sternal attach- 
ment of the Sterno-mastoid may now be divided on a director, and turned outwards; 
few small artcries and veins, and occasionally the anterior jugular, must be avoided, and 
the Sterno-hyoid and Sterno-thyroid muscles divided in the same manner as the preceding 
muscle. After tearing through the deep fascia with the finger-nail, the internal jugular 
vein will be seen crossing the subclavian artery; this should be pressed aside, and the 
artery secured by passing the needle from below upwards, by which the pleura is more 
effectually avoided. The oxact position of the vagus nerve, the recurrent laryngeal, the 
phrenic and sympathetic nerves should be remembered, and the ligature should be 
applied near the origin of the vertebral, in order to afford as much room as possible for 
the formation of a coagulum between the ligature and the origin of the vessel. It should 
bo remembered, that the right subclavian artery is occasionally deeply placed in the first 
part of its course, when it arises from the left side of the aortic me and passes in such 
cases behind the oesophagus, or between it and the trachea. 

Collateral Circulation.—After ligature of the third part of the subclavian artery, the 
collateral circulation is mainly established by three sets of vessels, thus described in a 
dissection :— 

‘1, A posterior set, consisting of the suprascapular and posterior scapular branches of 
the subclavian, which anastomosed with the median brash from the subscapular from 
the axillary. 

‘2. An internal set produced by tho connection of the internal mammary on the one 
hand, with the short and long thoracic arteries, and the median’ branch from the sub- 
scapular on the other. 

‘3. A middle or axillary set, which consisted of a number of small vessels derived 
from branches of the subclavian, above; and passing through the axilla, to terminate 
either in the main trunk, or some of the branches of the axillary below. This last set pre- 
sented most conspicuously the peculiar character of newly-formed or, rather, dilated 
arteries, being excessively tortuous, and forming a complete plexus. ’ 

‘The chief agent in the restoration of the axillary artery below the tumour, was the 
subscapular artery, which communicated most freely with the internal mammary, supra- 
scapular, and posterior scapular branches of the subclavian, from all of which it received 
so great an influx of blood as to dilate it to three times its natural size.’ f 


BRANCHES OF THE SUBCLAVIAN ARTERY. 


These are four in number. Three arising from the first portion of the vessel ; 
the vertebral, the internal mammary, and the thyroid axis ; and one from the second 


* The operation was, however, performed in New York, by Dr. J. K. Rodgers, and the 
case is related in A System of Surgery, edited by T. Holmes, 2nd ed. vol. iii. pp. 620, &e. 

+ Guy's Hospital Reports, vol. i. 1836. Case of axillary aneurism, in which Mr. 
Aston Key had tied the subclavian artery on the outer edge of the Scalenus muscle, 
twelve years previously. . 
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portion, the superior intercostal. The vertebral arises from the upper and back 
part of the first portion of the artery ; the thyroid axis from the front, and the in- 
ternal mammary from the under part of this vessel. The superior intercostal is 
given off from the upper and back part of the second portion of the artery. On 
the left side, the second portion usually 

gives off no branch, the superior inter- | ¥'¢- 325.—Plan of the Branches of the 
costal arising from the first portion of the Right Subelavian Artery. 

vessel. On both sides of the body, the 
first three branches arise close together 
at the inner margin of the Scalenus 
anticus ; in the majority of cases, a free 
interval of half an inch to an inch exist- 
ing between the commencement of the 
artery and the origin of the nearest 
branch; in a smaller number of cases, 
an interval of more than an inch exists, 
never exceeding an inch and _ three- 
quarters. In a very few instances, the 
interval had been found to be less than 
half an inch. 

The Vertebral Artery (fig. 322) is generally the first and largest branch of the 
subclavian ; it arises from the upper and back part of the first portion of the vessel, 
and, passing upwards, enters the foramen in the transverse process of the sixth 
cervical vertebra,* and ascends through the foramina in the transverse processes 
of all the vertebre above this. Above the upper border of the axis, it inclines out- 
wards and upwards to the foramen in the transverse process of the atlas, through 
which it passes; it then winds backwards behind its articular process, runs in a 
deep groove on the upper surface of the posterior arch of this bone, and piercing 
the posterior occipito-atloid ligament and dura mater, enters the skull through the 
foramen magnum. It then passes forwards and upwards to the front of the me- 
dulla oblongata, and unites with the vessel of the opposite side at the lower border 
of the pons Varolii, to form the basilar artery. 

At its origin, it is situated behind the internal jugular vein, and inferior thyroid 
artery; and near the spine, lies between the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the foramina 
formed by the transverse processes of the vertebrre, it is accompanied by a plexus 
of nerves from the sympathetic, and lies between the vertebral vein, which is in 
front, and the cervical nerves, which issue from the intervertebral foramina behind 
it. Whilst winding round the articular process of the atlas, it is contained in a tri- 
angular space (suboccipiial triangle) formed by the Rectus capitis posticus major, 
the Superior and the Inferior oblique muscles ; and at this point is covered by the 
Complexus muscle. Within the skull, as it winds round the medulla oblongata, 
it is placed between the hypoglossal nerve and the anterior root of the suboccipital 
nerve,,and finally lies between the dura mater covering the basilar process of the 
occipital bone and the anterior surface of the medulla oblongata. 

Branches.—These may be divided into two sets, those given off in the neck, 
and those within the cranium. 





Cervical Branches. Cranial Branches. 
Lateral spinal. Posterior meningeal. 
Muscular. Anterior spinal. 

Posterior spinal. 


Posterior inferior cerebellar. 
* The vertebral artery sometimes enters the foramen in the transverse process of the 
fifth vertebra. Dr. Smyth, who tied this artery in the living subject, ound it, in one of 
his dissections, passing into the foramen in the seventh vertebra. 
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The lateral spinal branches enter the spinal canal through the intervertebral 
foramina, each dividing into two branches. Of these one passes along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries; the other is distributed to the posterior surface of the bodies 
of the vertebra. 

Muscular branches are given off to the deep muscles of the neck, where the 
vertebral artery curves round the articular process of the atlas. They anastomose 
with the occipital and deep cervical arteries. 

The posterior meningeal are one or two small branches given off from the 
vertebral opposite the foramen magnum. They ramify between the bone and dura 
mater in the cerebellar foss, and supply the falx cerebelli. 

The anterior spinal is a small branch, larger than the posterior spinal, which 
arises near the termination of the vertebral, and descending in front of the medulla 
oblongata unites with its fellow of the opposite side at about the level of the fora- 
men magnum. The single trunk, thus formed, descends a short distance on the 
front of the spinal cord, and joins with a succession of small branches which enter 
the spinal canal through some of the intervertebral foramina; these branclies are 
derived from the vertebral and ascending cervical of the inferior thyroid in the 
neck ; from the intercostal, in the dorsal region ; and from the lumbar, ilio-lumbar, 
and lateral sacral arteries in the lower part of the spine. They unite, by means 
of ascending and descending branches, to form a single anterior median artery, 
which extends as far as the lower part of the spinal cord. This vessel is placed 
beneath the pia mater along the anterior median fissure; it supplies that mem- 
brane, and the substance of the cord, and sends off branches at its lower part to 
be distributed to the cauda equina. 

The posterior spinal arises from tle vertebral, at the side of the medulla ob- 
longata ; passing backwards to the posterior aspect of the spinal cord, it descends 
on either side, lying behind the posterior roots of the spinal nerves ; and is re- 
inforced by a succession of small branches, which enter the spinal canal through 
the intervertebral foramina, and by which it is continued to the lower part of the 
cord, and to the cauda equina. Branches from these vessels form a free anasto- 
mosis round the posterior roots of the spinal nerves, and communicate, by means 
of very tortuous transverse branches, with the vessel of the opposite side. At its 
commencement, it gives off an ascending branch, which terminates on the side of 
the fourth ventricle. 

The posterior inferior cerebellar artery (tig. 324), the largest branch of the 
vertebral, winds backwards round the upper part of the medulla oblongata, passing 
between the origin of the pneumogastric and spinal accessory nerves, over tho 
restiform body to the under surface of the cerebellum, where it divides into two 
branches: an internal one, which is continued backwards to the notch between 
the two hemispheres of the cerebellum ; and an external one, which supplies the 
under surface of the cerebellum, as far as its outer border, where it anastomoses 
with the superior cerebellar. Branches from this artery supply the choroid plexus 
of the fourth ventricle. 

The Basilar Artery, so named from its position at the base of the skull, 18 & 
single trunk formed by the junction of the two vertebral arteries ; it extends from 
the posterior to the anterior border of the pons Varolii, where it divides into two 
terminal branches, the posterior cerebral arteries. Its branches are, on each side, 
the following : 


Transverse. Superior cerebellar. 
Anterior inferior cerebellar. Posterior cerebral. 


The transverse branches supply the pons Varolii and adjacent parts of the 
brain ; one (internal auditory) accompanies the auditory nerve into the internal 
auditory meatus; and another, of larger size, passes along the crus cerebelli, to 
be distributed to the anterior border of the under surface of the cerebellum. It is 
called the anterior mfertor cerebellar artery. ‘ie 

M 
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The superior cerebellar arteries arise near the termination of the basilar. 
They wind round the crus cerebri, close to the fourth nerve, and arriving at the 
upper surface of the cerebellum, divide into branches which ramify in the pia 
mater and anastomose with the inferior cerebellar. Several branches are given to 
the pineal gland, and also to the velum interpositum. 

The posterior cerebral arteries, the two terminal branches of the basilar, are 
larger than the preceding, from which they are separated near their origin by the 
third nerves. Winding round the crus cerebri, they pass to the under surface of 
the posterior lobes of the cerebrum, which they supply, anastomosing with thie 
anterior and middle cerebral arteries. Near their origin, they receive the posterior 
communicating arteries from the internal carotid, and give off numerous branches, 
which enter the posterior perforated space: they also give off a branch, the pos- 
tervor choroid, which supplies the velum interpositum and choroid plexus, entering 
the interior of the brain beneath the posterior border of the corpus callosum. 

Circle of Willis——The remarkable anastomosis which exists between the 
branches of the internal carotid and vertebral arteries at the base of the brain, 
constitutes the circle of Willis. It is formed, in front, by the anterior cerebral 
arteries, branches of the internal carotid, which are connected together by the 
anterior communicating: behind by the two posterior cerebrals, branches of the 
basilar, which are connected to the internal carotid by the posterior communicating 
(fig. 324). Itis by this anastomosis that the cerebral circulation is equalised, and 
provision made for effectually carrying it on if one or more of the branches are 
obliterated. The parts of the brain included within this arterial circle are, the 
lamina cinerea, the commissure of the optic nerves, the infundibulum, the tuber 
cinereum, the corpora albicantia, and the posterior perforated space. 

The Thyroid Axis (fig. 317) is a short thick trunk, which arises from the fore 
part of the first portion of the subclavian artery, close to the inner border of the 
Scalenus anticus muscle, and divides, almost immediately after its origin, into 
three branches, the inferior thyroid, suprascapular, and transversalis coll. 

The Inferior Thyroid Artery passes upwards, in a serpentine course, behind 
the sheath of the common carotid vessel and sympathetic nerve (the middle 
cervical ganglion resting upon it), and is distributed to tle under surface of the 
thyroid gland, anastomosing with the superior thyroid, and with the corresponding 
artery of the opposite side. Its branches are the 


Laryngeal. Ascending cervical. 
Tracheal. Muscular. 
(sophageal. " 


The laryngeal branch (inferior laryngeal) ascends upon the trachea to the 
back part of the larynx, in company with the recurrent laryngeal nerve, and sup- 
plies the muscles and mucous membrane of this part. 

The tracheal branches are distributed upon the trachea, anastomosing below 
with the bronchial arteries. 

The esophageal branches are distributed to the cesophagus. 

The ascending cervical is a small branch which arises from the inferior thy- 
roid, just where that vessel is passing behind the common carotid artery, and runs 
up on the anterior tubercles of the transverse processes of the cervical vertebra in 
the interval between the Scalenus anticus and Rectus capitis anticus major. It gives 
branches to the muscles of the neck, which communicate with those sent out from 
the vertebral, and sends one or two through the intervertebral foramina, along the 
cervical nerves, to supply the bodies of the vertebre, the spinal cord, and its 
membranes. It anastomoses with the ascending pharyngeal artery. 

The Muscular branches supply the depressors of the hyoid bone, the Longus 
colli, the Scalenus anticus and the Inferior constrictor of the pharynx. 

The Suprascapular Artery (transversalis ‘humeri), smaller than the transversalis 
colli, passes obliquely from within outwards, across the root of the neck. It at 
first lies on the lower part of the Scalenus anticus, being covered by the Sterno- 
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mastoid ; it then crosses the subclavian artery, and runs outwards behind and 
parallel with the clavicle and Subclavius muscle, and beneath the posterior belly 
of the Omo-hyoid, to the superior border of the scapula, where it passes over thie 
transverse ligament of the scapula, to the supraspinous fossa. In this situation it 
lies close to the bone, and ramifies between it and the Supraspinatus muscle, to 
which it is mainly distributed, giving off a communicating branch, which crosses 
the neck of the scapula, to reach the infraspinous fossa, where it anastomosos 
with the dorsal branch of the subscapular artery. Besides distributing branches 
to the Sterno-mastoid, and neighbouring muscles, it gives off a supra-acromial 
branch, which, piercing the Trapezius muscle, supplies the cutaneous surface of 


¥'1a. 326.—The Scapular and Circumfiex arteries. 
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the acromion, anastomosing with the acromial thoracic and posterior circumflex 
arterios. As the artery passes over the transverse ligament of the scapula, a 
branch descends into the subscapular fossa, ramifies beneath that muscle, and 
anastomoses with the posterior and subscapular arteries. It also supplies the 
shoulder-joint. 

The Transversalis Colli passes transversely outwards, across the upper part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle beneath, 
which it divides into two branches, the superficial cervical, and the posterior 
scapular. In its passage across the neck, it crosses in front of the Scaleni 
muscles and the brachial plexus, between the divisions of which it sometimes 
passes, and is covered by the Platysma, Sterno-mastoid, Omo-hyoid, and Tra- 
pezius muscles. ° 

The superficial cervical ascends beneath the anterior margin of the Trapezius, 
distributing branches to it, and to the neighbouring muscles and glands in the 
neck, and anastomoses with the superficial branch of the arteria princeps cervicis. 

The posterior scapular, the continuation of the transversalis colli, passes 
beneath the Levator anguli scapulm to the posterior angle of the scapula, and 
descends along the posterior border of that bone as far as the inferior angle, 
where it anastomoses with the subscapular branch of the axillary. In its course 
it is covered by the Rhomboid muscles, supplying these, the Latissimus dorsi and 
Trapezius, and anastomosing with the suprascapular and subscapular arteries, and 
with the posterior branches of some of the intercostal arteries. 

Peouliarities.— The superficial cervical frequently arises as a separate branch from the 


thyroid axis; and the posterior scapular, from the third, more rarely from the second, part 
of the subclavian. 
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The Internal Mammary arises from the under surface of the first portion of 
the subclavian artery, opposite the thyroid axis. It descends behind the clavicle 
to the inner surface of the anterior wall of the chest, resting against the costal 
cartilages a short distance from the margin of the sternum; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, the musculo- 
phrenic, and superior epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In the upper part of the thorax, it lies against the 
costal cartilages, and internal Intercostal muscles in front, and is covered by the 
pleura behind, At the lower part of the thorax, the Triangularis sterni separates 
the artery from the pleura. It is accompanied by two veins, which join at the 
upper part of the thorax into a single trunk. 

The branches of the internal mammary are— 


Comes nervi phrenici (superior phrenic). Anterior Intercostal. 
Mediastinal. Perforating. 
Pericardiac. Musculo-phrenic. 
Sternal, Superior epigastric. 


The comes nervi phrenici (superior phrenic), is a long slender branch, which 
accompanies the phrenic nerve, between the pleura and pericardium, to the 
Diaphragm, to which it is distributed; anastomosing with the other phrenic 
arteries from the internal mammary, and abdominal aorta. 

The mediastinal branches are small vessels, which are distributed to the 
areolar tissue in the anterior mediastinum, and the remains of the tliymus 
gland. 

The pericardiac branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo-phrenic artery. 

The sternal branches are distributed to the Triangularis sterni, and to the 
posterior surface of the sternum. 

The mediastinal, pericardiac and sternal branches, together with some twigs 
from the comes nervi phrenici, anastomose with branches from the intercostal 
and bronchial arteries and form a minute plexus beneath the pleura, which has 
been named by Turner the subpleural mediastinal plexus. 

The anterior intercostal arteries supply the five or six upper intercostal 
spaces. The branch corresponding to each space passes outwards, and soon 
divides into two, which run along tho opposite border of the ribs, and inosculate 
with the intercostal arteries from the aorta. They are at first situated between 
the pleura and the Internal intercostal muscles, and then between the Internal 
and External intercostal muscles. They supply the Intercostal and Pectoral 
muscles, and the mammary gland. | 

The perforating arteries correspond to the five or six upper intercostal spaces. 
They arise from the internal mammary, pass forwards through the intercostal 
spaces, and, curving outwards, supply the Pectoralis major, and the integument. 
Those which correspond to the first three spaces, are distributed to the mammary 
gland. In females, during lactation, these branches are of large size. 

The musculo-phrenic artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth or 
ninth rib, and terminating, considerably reduced in size, opposite the last inter- 
costal space. It gives off anterior intercostal arteries to each of the intercostal 
spaces across which it passes; these diminish in size as the spaces decrease in 
length, and are distributed in a manner precisely similar to the anterior inter- 
costals from the internal mammary. The musculo-phrenic also gives branches to 
the lower part of the pericardium, and others which run backwards to the Dia- 
phragm, and downwards to the abdominal muscles. 

The superior epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus muscle, and perforating its sheath, divides 
into branches which supply the Rectus, anastomosing with the epigastric artery 
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from the external iliac. Some vessels perforate the sheath of the Rectus, and 
supply the muscles of the abdomen and the integument, and a small branch which 
passes inwards upon the side of the ensiform appendix, anastomoses in front of 
that cartilage with the artery of the opposite side. 

The Superior Intercostal (fig. 322) arises from the upper and back part of the 
subclavian artery, behind the anterior scalenus on the right side, and to the inner 
side of the muscle on the left side. Passing backwards, it gives off the deep cer- 
vical branch, and then descends behind the pleura in front of the necks of the 
first two ribs, and inosculates with the first aortic intercostal.* In the first inter- 
costal space, it gives off a branch which is distributed in a manner similar to the 
distribution of the aortic intercostals. The branch for the second intercostal 
space usually joins with one from the aortic intercostal. Hach intercostal gives 
off a branch to the posterior spinal muscles, and a small one which passes through 
the corresponding intervertebral foramen to the spinal cord and its membranes. 

The deep cervical branch (profunda cervicis) arises, in most cases, from the 
superior intercostal, and is analogous to the posterior branch of an aortic inter- 
costal artery. Passing backwards, between the transverse process of the seventh 
cervical vertebra and the first rib, it runs up the back part of the neck, between 
the Complexus and Semispinalis colli muscles, as high as the axis, supplying 
these and adjacent muscles, and anastomosing with the deep branch of the arteria 
princeps cervicis of the occipital, and with branches which pass outwards from the 
vertebral. 


SurGicAn ANATOMY OF THE AXIULLA. 


The Axilla is a pyramidal space, situated between the upper and lateral part of 
the chest and the inner side of the arm. 

Boundaries.—Its apex, which is directed upwards towards the root of the neck, 
corresponds to the interval between the two Scaleni muscles on the first rib. The 
base, directed downwards, is formed by the integument, and a thick layer of fascia, 
extending between the lower border of the Pectoralis major in front, and the lower 
border of the Latissimus dorsi behind; it is broad internally, at the chest, but 
narrow and pointed externally, at the arm. The anterior boundary is formed by 
the Pectoralis major and minor muscles, the former covering the whole of the 
anterior wall of the axilla, the latter covering only its central part. The posterior 
boundary, which extends somewhat lower than the anterior, is formed by the Sub- 
scapularis above, the Teres major and Latissimus dorsi below. On the inner side 
are the first four ribs with their corresponding Intercostal muscles, and part of the 
Serratus magnus. On the outer side, where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, the Coraco-brachialis 
and Biceps muscles. 

Contents.—This space contains the axillary vessels, and brachial plexus of 
nerves, with their branches, some branches of the intercostal nerves, and a large 
number of lymphatic glands, all connected together by a quantity of fat and loose 
areolar tissue. 

Their Position.—The axillary artery and vein, with the brachial plexus of 
nerves, extend obliquely along the outer boundary of the axillary space, from its 
apex to its base, and are placed much nearer the anterior than the posterior wall, 
the vein lying to the inner or thoracic side of the artery, and partially concealing it. 
At the fore part of the axillary space, in contact with the Pectoral muscles, are the 
thoracic branches of the axillary artery, and along the anterior margin of the axilla 
the long thoracic artery extends to the side of the chest. At the back part, in 
contact with the lower margin of the Subscapularis muscle, are the subscapular 
vessels and nerves : winding around the lower border of this muscle is the dorsalis 
scapule artery and veins; and towards the outer extremity of the muscle, the 
posterior circumflex vessel and the circumflex nerve are seen curving backwards _ 


to the shoulder. 
* See Footnote, p. g11 I. 


494 ARTERIES. 


Along the inner or thoracic side no vessel of any importance exists, the upper 
part of the space being crossed merely by a few small branches from the superior 
thoracic artery. There are some important nerves, however, in this situation, 
viz., the posterior thoracic or external respiratory nerve, descending on the surface 
of the Serratus magnus, to which it is distributed ; and perforating the upper and 
anterior part of this wall, the intercosto-humeral nerve or nerves, passing across 
the axilla to the inner side of the arm. 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
number of small arteries and veins, all of which are, however, of inconsiderable 
size, and numerous lymphatic glands; these are from ten to twelve in number, 
and situated chiefly on the thoracic side, and lower and back part of this space. 

The student should attentively consider the relation of the vessels and nerves 
in the several parts of the axilla; for it not unfrequently happens that the surgeon 
is called upon to extirpate diseased ylands, or to remove a tumour from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall and apex of the space, as here the 


Fig. 327.—The Axillary Artery, and its Branches. 





axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapulw, and posterior 
circumflex vessels, and, along the anterior wall, the thoracic branches. It is only 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance; a fortunate circumstance, for it is in this 
situation more especially that tumours requiring removal are usually situated. 


€ 
THE AXILLARY ARTERY. 


The Axillary Artery, the continuation of the subclavian, commences at the 
lower border of the first rib, and terminates at the lower border of the tendon of 
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the Teres major muscle, where it takes the name of brachial. Its direction varies 
with the position of the limb: when the arm lies by the side of the chest, the 
vessel forms a gentle curve, the convexity being upwards and outwards ; when 
it is directed at right angles with the trunk, the vessel is nearly straight; and when 
it is elevated still higher, the artery describes a curve, the concavity of which is 
directed upwards. At its commencement the artery is very deeply situated, but 
near its termination is superficial, being covered only by the skin and fascia. The 
description of the relations of this vessel is facilitated by its division into three 
portions: the first portion being that above the Pectoralis minor; the second 
portion, behind ; and the third below, that muscle. 

The first portion of the axillary artery is in relation, i front with the clavi- 
cular portion of the Pectoralis major, the costo-coracoid membrane, the Sub- 
clavius, the external anterior thoracic nerve and the acromio-thoracic and cephalic 
veins; behind, with the first intercostal space, the corresponding Intercostal 
muscle, the first serration of the Serratus magnus, and the posterior thoracic 
nerve; on its outer side, with the brachial plexus, from which it is separated 
by a little collular interval ; on its wer, or thoracic side, with the axillary vein. 


RELATIONS OF THE First PortTION OF THE AXILLARY ARTERY. 


In Front. 


Pectoralis major. 

Costo-coracoid membrane. 

Subclavius. 

External anterior thoracic 
nerve. 

Acromio-thoracic and 
Cephalic veins. 


: 2 ~ 
e i e 

Outer side. / Inner side. 

. Axillary \ . ‘ 
Brachial plexus. | _ Artery. Axillary vein. 

i First portion. / 
_ Uy 
Behind. 


First Intercostal space, and intercostal muscle. 
First serration of Serratus magnus. 
Posterior thoracic nerve. 


The second portion of the axillary artery lies beluind the Pectoralis minor. It 
is covered, in front, by the Pectoralis major and minor muscles ; behind, it is sepa- 
rated from the Subscapularis by a cellular interval; on the «nner sede is the axillary 
vein. The brachial plexus of nerves surrounds the artery, and separates it from 
direct contact with the vein and adjacent muscles. 


D 
RELATIONS OF THE SECOND PORTION OF THE AXILLARY ARTERY. 


In Front. 
Pectoralis major and minor. 
ice | 
> 
Outer side. ens : Inner side. 
Outer cord of plexus. Artery, Axillary vein. 
pesend: DOK lOn: Inner cord of plexus. 





Behind. 


Subscapularis. 
Posterior cord of plexus. 
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The third portion of the axillary artery lies below the Pectoralis minor. It 
is in relation, in front, with the lower part of the Pectoralis major above, 
being covered only by the integument and fascia below, where it is crossed by the 
inner head of the median nerve; behind, with the lower part of the Subscapularis, 
and the tendons of the Latissimus dorsi and Teres major; on its outer side, with 
the Coraco-brachialis ; on its zner, or thoracic side, with the axillary vein. The 
nerves of the brachial plexus bear the following relation to the artery in this 
part of its course: on the owter side is the median nerve, and the musculo-cuta- 
neous for a short distance; on the inner side, the ulnar, the internal, and lesser 
internal cutaneous nerves; and behind, the musculo-spiral, and circumflex, the 
latter extending only to the lower border of the Subscapularis muscle. 


RELATIONS OF THE THIRD PORTION OF THE AXILLARY ARTERY. 


In Front. 


Integument and fascia. 
Pectoralis inajor. 
Inner head of median nerve. 






Outer side. Inner side. 
Coraco-brachialis. Axillary Ulnar nerve. 
Median nerve. ied caeiea Internal cutaneous nerves. 
Musculo-cutaneous nerve. | i aaa Axillary veins. 


Behind. 
Subscapularis. 
Tendons of Latissimus dorsi and Teres major. 
Musculo-spiral, and circumflex nerves. 


Peculiarities.—The axillary artery, in about one case out of every ten, gives off a large 
branch, which forms either one of the arteries of the forearm, or a large muscular trunk. 
In the first set of cases, this artery is most frequently the radial (1 in 33), sometimes the 
ulnar (1 in 72), and, very rarely, the interosseous (1 in 506). In the second set of cases, 
the trunk has been found to give origin to the subscapular, circumflex, and profunda 
arteries of the arm. Sometimes, only one of the circumflex, or one of the profunda 
arteries, arose from the trunk. In these cases the brachial plexus surrounded the trunk 
of the branches, and not the main vessel. 

Surgical Anatomy.— The student, having carefully examined the relations of the axillary 
artery in its various parts, should now consider in what situation compression of this vessel 
may be most easily effected, and the best position for the application of a ligature to it 
when necessary. 

Compression of the vessel is required in the removal of tumours, or in amputation of the 
upper part of the arm ;-and the only situation in which this can be effectually made is in 
the lower part of its course; by pressing on it in this situation from within outwards 
against the humerus, the circulation may be effectually arrested. 

The application of a ligature to the axillary artery may be required in cases of aneurism 
of the upper part of the brachial: and there are only two situations in which it can be 
secured, viz., in the first and in the third parts of its course ; for the axillary artery at its 
central part is so deeply seated, and, at the same time, so closely surrounded with large 
nervous trunks, that the application of a ligature to it in that situation would be almost 
impracticable. 

In the third part of its course, the operation is most simple, and may be performed in 
the following manuer :—The patient being placed on a bed, and the arm separated from 
the side, with the hand supinated, the head of the humerus is felt for, and an incision made 
through the integument over it, about two inches in length, a little nearer to the anterior 
than the posterior fold of the axilla. After carefully dissecting through the areolar tissue 
and fascia, the median nerve and axillary vein are exposed; the former having been dis- 
placed to the outer, and the latter to the inner side of this arm, the elbow being at the same 
time bent, so as to relax the structures and facilitate their separation, the ligature may 
be passed round the artery from the ulnar to the radial side. This portion of the artery 
is occasionally crossed by a muscular slip derived from the Latissimus dorsi, which may 
mislead the surgeon during an operation. Tlie occasional existence of this muscular 
fasciculus was spoken of in the description of the muscles. It may easily be recognised 
by the transverse direction of its fibres. 

The first portion of the axillary artery may be tied in cases of aneurism encroaching so 
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far upwards that a ligature cannot be applied in the lower part of its course. Notwith- 
standing that this operation has been performed in some few cases, and with success, its 
performance is attended with much difliculty and danger. The student will remark that, 
in this situation, it would be necessary to divide a thick muscle, and, after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or less 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such cir- 
cumstances it is an easier, and, at the same time, more advisable operation, to tie the sub- 
clavian artery in the third part of its course. 

In a case of wound of the vessel, tho general practice of cutting down upon, and tying 
it above and below the wounded point, should be adopted in all cases. 

Collateral circulation after ligature of the axillary artery.—If the artery be tied above the 
origin of the acromial thoracic, the collateral circulation will be carried on by the same 
branches as after the ligature of the subclavian; if at a lower point, between the acromial 
thoracic and subscapular arteries, the latter vessel, by its free anastomoses with the other 
scapular arteries, branches of the subclavian, will become the chief agent in carrying on 
the circulation, to which the long thoracic, if it be below the ligature, will materially con- 
tribute, by its anastomoses with the intercostal and internal mammary arteries. If the 
point included in the ligature be below the origin of the subscapular artery, the anasto- 
moses are less free. The chief agents in restoring the circulation, will be the posterior 
circuintlex, by its anastomoses with the suprascapular and acromial thoracic, and with 
tho superior profunda, and the communications between the subscapular and superior pro- 
funda, which will be afterwards referred to as performing the same office after ligature of 
the brachial. The cases in which the operation has been performed are few in number, 
and no published account of dissection of the collateral circulation appears to exist. 


The branches of the axillary artery are,— 


Fréni xa Pavt { Superior thoracic. 
Acromial thoracic. 


Long thoracic. 
SED aT ‘ Alar thoracic. 
Subscapular. 
From 3rd Part ‘ Anterior circumflex. 
Posterior circumflex. 


The superior thoracic is a small artery, which arises from the axillary sepa- 
rately, or by a common trunk with the acromial thoracic. Running forwards and 
inwards along the upper border of the Pectoralis minor, it passes between it and 
the Pectoralis major to the side of the chest. It supplies these muscles, and the 
parietes of the thorax, anastomosing with the internal mammary and intercostal 
arteries. 

The acromial thoracic is a short trunk, which arises from the fore part of the 
axillavy artery. Projecting forwards to the upper border of the Pectoralis minor, 
it divides into three sets of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Serratus magnus 
and Pectoral muscles, anastomosing with the intercostal branches of the internal 
mammary. The acromial branches are directed outwards towards the acromion, 
supplying the Deltoid muscle, and anastomosing, on the surface of the acromion, 
with the suprascapular, and posterior circumflex arteries. The descending branch 
passes in the interspace between the Pectoralis major and Deltoid, accompanying 
the cephalic vein, and supplying both muscles. 

The long thoracic passes downwards and inwards along the lower border of 
the Pectoralis minor to the side of the chest, supplying the Serratus magnus, the 
Pectoral muscles, and mammary gland, and sending branches across the axilla to 
the axillary glands and Subscapularis, which anastomose with the internal mam- 
mary and intercostal arteries. 

The alar thoracic is a small branch, which supplies the glands and areolar 
tissue of the axilla. Its place is frequently supplied by branches from some of the 
other thoracic arteries. 

The subscapular, the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis muscle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapular, a branch of the transversalis colli, from ae iis 
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axis of the subclavian. It distributes branches to the musoles in its neighbour- 
hood, and gives off, about an inch and a half from its origin, a large branch, the 
dorsalis scapule, which curves round the inferior border of the scapula, leaving 
the axilla in the interspace between the Teres minor above, the Teres major below, 
and the long head of the Triceps in front. Three branches, or sets of branches, 
arise from the dorsalis scapule: the first enters the subscapular fossa beneath the 
Subscapularis, which it supplies, anastomosing with the posterior scapular and 
suprascapular arteries ; the second, the trunk of the artery (dorsalis scapule) turns 
round the axillary border of the scapula, and enters the infraspinous fossa, where 
it anastomoses with the suprascapular and posterior scapular arteries ; and a third, 
or median branch, is continued along the axillary border of the scapula, between 
the Teres major and minor, and, at 

the dorsal surface of the inferior Fie. 328.—The Surgical Anatomy of the 
angle of the bone, anastomoses Brachial Artery. 

with the posterior scapular. 

The circumflex arteries wind 
round the neck of the humerus. 
The posterior circumflex (fig. 326), 
the larger of the two, arises from 
the back part of the axillary op- 
posite the lower border of the 
Subscapularis muscle, and, pass- 
ing backwards with the circumflex 
veins and nerve through the quad- 
rangular space bounded by the ", | 
Teres major and minor, the scap- ie” ; a Ut rutencona Vorees 
ular head of the Triceps and the Tj a | 
humerus, winds round the neck of 
that bone and is distributed to the 
Deltoid muscle and shoulder-joint, 
anastomosing with the anterior 
circumflex, and acromial thoracic 
arteries, and with the superior pro- 
funda branch of the brachial artery. 
The anterior circumflex (figs. 326, 
327), considerably smaller than the 
preceding, arises just below that 
vessel, from the outer side of the 
axillary artery. It , passes hori- 
zontally outwards, beneath the 
Coraco-brachialis and short head 
of the Biceps, lying upon the fore 
part of the neck of the humerus, 
and, pn reaching the bicipital 
groove, gives off an ascending 
branch which passes upwards along 
the groove to supply the head of 
the bone and the shoulder-joint. © 
The trunk of the vessel is then con- 
tinued outwards beneath the Deltoid 
which it supplies, and anastomoses 
with the posterior circumflex, and 
acromial thoracic arteries. 


Pe — AnseaLe— pirat 
Nerve 





Pf sudte 


Bracwiat Artery. (Fig. 328.) 


“The Brachial Artery commences at the lower margin of the tendon of the 
Teres major, and, passing down the inner and anterior aspect of the arm, termi- 
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nates about half an inch below the bend of the elbow, where it divides into the 
radial and ulnar arteries. 

The direction of this vessel is marked by a line drawn from the outer side 
of the axillary space between the folds of the axilla, to a point midway between 
the condyles of the humerus, which corresponds to the depression along the inner 
border of the Coraco-brachialis and Biceps muscles. In the upper part of its 
course, the artery lies internal to the humerus; but below, it is in front of that 
bone. 

Relations.—This artery is superficial throughout its entire extent, being covered, 
in front, by the integument, the superficial and deep fascia ; the bicipital fascia 
separates it opposite the elbow from the median basilic vein ; the median nerve 
crosses it at its middle. Behind, it is separated from the inner side of the 
humerus above, by the long and inner heads of the Triceps, the musculo-spiral 
nerve and superior profunda artery intervening ; and from the front of the bone 
below, by the insertion of the Coraco-brachialis muscle, and by the Brachialis 
anticus. By its outer side, it is in relation with the commencement of the median 
nerve, and the Coraco-brachialis and Biceps muscles, which slightly overlap the 
artery. By its wnner side, its upper half is in relation with the internal cutaneous 
and ulnar nerves, its lower half with the median nerve. The basilic vein lies on 
the inner side of the artery, but is separated from it in the lower part of the arm 
by the deep fascia. It is accompanied by two ven comites, which lie in close 
contact with the artery, being connected together at intervals by short transverse 
communicating branches. 


PLAN OF THE RELATIONS OF THE BRACHIAL ARTERY. 
In Front. 
Integument and fascie, = 
Bicipital fascia, modian basilic vein. 
Modian nerve. 


Outer side. \ Inner side. 
Medinn nerve (above). yas Internal cutanoous and ulnar nerve. 
Coraco-brachialis, ; Median nerve (below). 
Biceps. ; /  WBasilic vein. 
Behind. 
, Triceps. 


Musculo-spiral nerve. 
Superior profunda artery. 
Coraco-brachialis. 
Brachialis anticus. 


BEND OF THE ELBOW. 


At the bend of the elbow, the brachial artery sinks deeply into a triangular 
interval, the base of which is directed upwards towards the humerus, and fhe sides 
of which are bounded, externally, by the Supinator longus; internally, by the 
Pronator radii teres ; its floor is formed by the Brachialis anticus and Supinator 
brevis. This space contains the brachial artery, with its accompanying veins ; the 
radial and ulnar arteries ; the median and musculo-spiral nerves ; and the tendon 
of the Biceps. The brachial artery occupies the middle line of this space, and 
divides opposite the neck of the radius into the radial and ulnar arteries; it 
is covered, 1 front, by the integument, the superficial fascia, and the median 
basilic vein, the vein being separated from direct contact with the artery by the 
bicipital fascia. Behind, it lies on the Brachialis anticus, which separates it from 
the elbow-joint. The median nerve fies on the inner side of the artery, but sepa- 
rated from it below by an interval of half an inch and by the coronoid head of the 
Pronator radii teres. The tendon of the Biceps lies to the outer side of the space, 
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and the musculo-spiral nerve still more externally lying upon the Supinator brevis, 
and partly concealed by the Supinator longus. 


Peouliarities of the Artery as regards its Course--The brachial artery, accompanied by 
the median nerve, may leave the inner border of the Biceps, and descend towards the inner 
condyle of the humerus, where it usually curves round a  geasectgaiye of bone, to which it 
is connected by a fibrous band; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. The variation bears considerable 
analogy with the normal condition of the artery in some of the carnivora: it has been 
referred to, above, in the description of the humerus (p. 204). 

As regards its Division.—Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity 
occurs in the main vessel of the lower limb. 

The point of bifurcation may be above or below the usual point, the former condition 
being by far the most frequent. Out of 481 examinations recorded by Mr. Quain, some 
made on the right, and some on the left side of the body, in 386 the artery bifurcated in 
its normal position. In one case only was the place of division lower than usual, being 
two or three inches below the elbow-joint. ‘In 94 cases out of 481, or about one in 53, 
there were two arteries instead of one in some part, or in the whole of the arm.’ 

There appears, however, to be no correspondence between the artcries of the two arms, 
with respect to their irregular division ; for in sixty-one bodies it occurred on one side only 
in forty-three ; on both sides, in different positions, in thirteen ; on both sides, in the same 
position, in five. 

The point of bifurcation takes place at different parts of the arm, being most frequent 
in the upper part, less so in the lower part, and least so in the middle, the most usual point 
for the application of a ligature ; under any of these circuunstances, two large arteries would 
be found in the arm instead of one. The most frequent (in three out of four) of these 
peculiarities is the high division of the radial. That artery often arises from the inner 
side of the brachial, and runs parallel with the main trunk to the elbow, where it crosses 
it, lying beneath the fascia; or it may perforate the fascia, and pass over the artery 
immediately beneath the integument. 

The ulnar sometimes arises from tho brachial high up, and then occasionally leaves 
that vessel at the lower part of the arm, and descends towards the inner condyle. In the 
forearm, it generally lies beneath the deep fascia, superticial to the Flexor muscles ; occasion- 
ally between the integument and deep fascia, and very rarely beneath the Flexor muscles. 

The interosseous artery sometimes arises from the upper part of the brachial or 
axillary : as it passes down the arm, it lies behind the main trunk, and, at the bend of the 
elbow, regains its usual position. 

In some casos of high division of the radial, the remaining trunk (ulnar-interossoour) 
occasionally passes, together with the median nerve, along the inner margin of the arm to 
the inner condyle, and then passing from within outwards, beneath or through the Pronator 
teres, regains its usual position at the bend of the elbow. 

Occasionally, the two arterics representing the brachial are connected at the bend of 
the elbow by a short transverse branch, and aro even sometimes reunited. 

Sometimes, long slender vessels, vasa aberrantia, connect the brachial or axillary 
arteries with one of the arteries of the forearm, or a branch from them. These vessels 
usually join the radial. 

Varieties in Muscular Relations.*—-The brachial artery is occasionally concealed, in some 
part of its course, by uauscular or tendinous slips derived from the Coraco-brachialis, 
Biceps, Brachialis anticus and Pronator radii teres muscles. 

Surgical Anatomy.—-Compression of the brachial artery is required in cases of amputa- 
tion and some other operations in the arm and forearm ; and it will be observed, that it 
may be effected in almost any part of the course of the artery. If pressure is made in the 
upper part of the limb, it should be directed from within outwards, and if in the lower 
part, fron before backwards, as the artery lies on the inner side of the humerus above, 
and in front of it below. The most favourable situation is near the insertion of tho 
Coraco-brachialis. 

The application of a ligature to the brachial artery may be required in cases of wound 
of the vessel, and in some cases of wound of the palmar arch. It is also sometimes 
necessary in cases of aneurisin of the brachial, the radial, wlnar, or interosseous arteries. 
The artery may be secured in any part of its course. The chief guides in determining its 
position are the surface-markings produced by the inner margin of the Coraco-brachialis 
and Biceps, the known course of the vessel, and its pulsation, which should be carefully 
felt for before any operation is performed, as the vessel occasionally deviates from its usual 
position in the arm. In whatever situation the operation is performed, great care is 
necessary, on account of the extreme thinness of the parts covering the artery, and the 
intimate connection which the vessel has throughout its whole ceurse with important 
nerves and veins. Sometimes a thin layer of muscular fibre is met with concealing the 
artery; if such is the case, it must be cut across in order to expose the vessel. 


* See SrrurHers’s Anatomical and Physiological Observations. 
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In the upper third of the arm the artery may be exposed in the following manner :—The 
patient being placed horizontally upon a table, the affected limb should be raised from the 
side, and the hand supinated. An incision about two inches in length should be made on 
the ulnar side of the Coraco-brachialis muscle, and the subjacent fascia cautiously divided, 
80 as to avoid wounding the internal cutaneous nerve or basilic vein, which sometimes 
runs on the surface of the artery as high as the axilla. The fascia having been divided, it 
should be remembered that the ulnar and internal cutaneous nerves lie on the inner side 
of the artery, the median on the outer side, the latter nerve being occasionally superficial 
to the artery in this situation, and that the vene comites are also in relation with the 
vessel, one on either side. These being carefully separated, the aneurism needle should 
be passed round the artery from tho ulnar to the radial side. 

If two arteries aro present in the arm, in consequence of a high division, they are 
usually placed side by side; and if they are exposed in an operation, the surgeon should 
endeavour to ascertain, by alternately prossing on each vessel, which of the two commu- 
nicates with the wound or aneurism, when a ligature may be applied accordingly; or if 
pulsation or hemorrhage ceases only when both vessels are compressed, both vessels may 
be a it may be concluded that the two communicate above the seat of disease, or are 
reunited. 

It should also be remembered, that two arteries may be present in the arm in a case 
of high division, and that one of these may be found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in the usual position of the brachial, 
but deeply placed beneath the common trunk: a knowledge of these facts will suggest 
the precautions necessary in every case, and indicate the measures to be adopted whon 
anomalies are met with. 

In the middle of the arm the brachial artery may be exposed by making an incision 
along the inner margin of the Biceps muscle. The forearm being bent so as to relax the 
muscle, it should be drawn slightly aside, and, the fascia being carefully divided, the 
median nerve will be exposed lying upon the artery (sometimes beneath); this being 
drawn inwards and the muscle outwards, the artery should be separated from its accom- 
panying veins and secured. In this situation the inferior profunda may be mistaken for 
the main trunk, especially if enlarged, from the collateral circulation having becoine esta- 
blished ; this nnay be avoided by directing the incision externally towards the Biceps rather 
than inwards or backwards towards the Triceps. 

The lower part of the brachial artery is of extreme interest in a surgical point of view, 
on account of the relation which it bears to the veins most commonly opened in venesec- 
tion. Of these vessels, the median basilic is the largest and most prominent, and, conse- 
quently, the one usually selected for the operation. It should be remembered, that this 
vein runs parallel with the brachial artery, from which it is separated by the bicipital 
fascia, and that care should be taken in opening the vein, not to carry the incision tvo 
deeply, so as to endanger tho artery. 

Collateral Circulation.— After the application of a ligature to the brachial artery in the 
upper third of the arm, the circulation is carried on by branches from the circumflex and 
subscapular arteries, anastomosing-with ascending branches from the superior profunda. 
If the brachial is tied below the origin of the profunds arteries the circulation is main- 
tained by the branches of the profunde, anastomosing with the recurrent radial, ulnar, 
and interosseous arteries. In two cases described by Mr. South," in which the brachial 
artery had been tied some time previously, in one ‘a ane portion of the artery had been 
obliterated, and sets of vessels are descending on either side from above the obliteration, 
to bo received into others which ascend in # similar manner from below it. In the other, 
the obliteration is less extensive, and a single curved artery about as big as a crow-quill 
passes from the upper to the lower open part of the artery.’ 


The branches of the brachial artery are the 


fuperior profunda. Inferior profunda. 
Nutrient artery. Anastomotica magnd. 
: Muscular. 


The superior profanda arises from the inner and back part of the brachial, just 
below the lower border of the Teres major, and passes backwards to the interval 
between the outer and inner heads of the Triceps muscle, accompanied by the 
musculo-spiral nerve ; it winds round the back part of the shaft of the humerus in 
the spiral groove, between the Triceps and the bone, pierces the external intermus- 
cular septum, and descends to the space between the Brachialis anticus and Supinator 
longus, where it anastomoses with the recurrent branch of the radial artery. It 

* CHELIUS’s Surgery, vol. ii.p.254. Sedalso White's ving, referred to by Mr. South, 
of the anastomosing branches after ligature of the brachial, in WHITE’s Cases in Surgery. 


Porta also gives a case (with drawings) of the circulation after ligature of both brachial 
and radial.—Alieraziont Patologiche delle Arterie. | 
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supplies the Deltoid, Coraco-brachialis, and Triceps muscles. Near its commence- 
ment it sends off a branch which passes upwards between the external and long 
heads of the Triceps muscle to anastomose with the posterior circumflex, and whilst 
in the groove between the Triceps and the bone, it gives off the posterior articular 
artery, which descends perpendicularly between the Triceps and the bone, accom- 
panied by the nerve to the Anconeus muscle, to the back part of the elbow-joint, 
where it anastomoses with the interosseous recurrent branch, and, on the inner 
side of the arm, with the posterior ulnar recurrent, and with the anastomotica 
magna and inferior profunda (fig. 331). 

The nutrient artery of the shaft of the humerus arises from the brachial, about 
the middle of the arm. Passing downwards, it enters the nutrient canal of that 
bone, near the insertion of the Coraco-brachialis muscle. 

The inferior profanda, of small size, arises from the brachial, a little below the 
middle of the arm ; piercing the internal intermuscular septum, it descends on the 
surface of the inner head of the Triceps muscle, to the space between the inner 
condyle and olecranon, accompanied by the ulnar nerve, and terminates by anas- 
tomosing with the posterior ulnar recurrent, and anastomotica magna. It also 
supplies a branch to the front of the internal condyle, which anastomoses with the 
anterior ulnar recurrent. 

The anastomotica magna arises from the brachial, about two inches above 
the elbow-joint. It passes transversely inwards upon the Brachialis anticus, and, 
piercing the internal intermuscular septum, winds round the back part of the 
humerus between the Triceps and the bone, forming an arch above the olecranon 
fossa, by its junction with the posterior articular branch of the superior profunda. 
As this vessel lies on the Brachiulis anticus, branches ascend to join the inferior 
profunda ; and some descend in front of the inner condyle, to anastomose with the 
anterior ulnar recurrent, Behind the internal condyle an offset is given off which 
anastomoses with the inferior profunda and posterior ulnar recurrent arteries and 
supplies the Triceps. 

The muscular are three or four large branches, which are distributed to the 
muscles in the course of the artery. They supply the Coraco-brachialis, Biceps, and 
Brachialis anticus muscles. 

The Anastomosis around the Elbow-joint (fig. 331).—The vessels engaged in 
this anastomosis may be conveniently divided into those situated 1m front and behind 
the Internal and External Condyles. The branches anastomosing in front of the 
Internal Condyle are :—The anastomotica magna, the anterior ulnar recurrent, and 
the anterior terminal branch of the inferior profunda. Those behind the Internal 
Condyle are :—The anastomotica magna, the posterior ulnar recurrent, and the pos- 
terior terminal branch of the inferior profunda. The branches anastomosing i 
front of the External Condyle are:—The radial recurrent and the termination of 
the superior profunda. Those behind the External Condyle (perhaps more properly 
described as being situated between the external condyle and the olecranon) are :— 
The anastomotica magna, the interosseous recurrent, and the posterior articular 
branch of the superior profunda. There is also a large arch of anastomosis above 
the olecranon formed by the interosseous recurrent, joining with the anastomotica 
magna and posterior ulnar recurrent (fig. 331). 

From this description it will be observed that the anastomotica magna is the 
vessel most engaged, the only part of the anastomosis in which it is not employed 
being that an front of the external condyle. 


RaDIAL ARTERY. 


The Radial Artery appears, from its direction, to be the continuation of the 
brachial, but, in size, it is smaller than the ulnar. It commences at the bifurca- 
tion of the brachial, just below the bend of the elbow, and passes along the radial 
side of the forearm to the wrist ; it then winds backwards, round the outer side of 
the carpus, beneath the extensor tendons of the thumb, and, finally, passes for- 
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wards between the two heads of the first Dorsal interosseous muscle, into the palm 
of the hand, where it crosses the metacarpal bones to the ulnar border of the hand, 
to form the deep palmar arch. At its termination, it inosculates with the deep 
branch of the ulnar artery. The relations of this vessel may thus be conveniently 
divided into three parts, viz., in the forearm, at the back of the wrist, and in the 
hand. 

Relations.—Jn the forearm, this vessel extends from opposite the neck of the 
radius, to the fore part of the styloid process, being placed to the inner side of the 
shaft of the bone above, and in front of it below. It is superficial throughont its 
entire extent, being covered by the integument, the superficial and deep fascia, 
and slightly overlapped above by the Supinator longus. In its course downwards, 
it lies upon the tendon of the Biceps, the Supinator brevis, the radial origin of 
the Flexor sublimis digitorum, the Pronator radii teres, the Flexor longus pollicis, 
the Pronator quadratus, and the lower extremity of the radius. In the upper third 
of its course, it lies between the Supinator longus and the Pronator radii teres; 
in its lower two-thirds, between the tendons of the Supinator longus and the 
Flexor carpi radialis. The radial nerve lies along the outer side of the artery in 
the middle third of its course; and some filaments of the musculo-cutaneous nerve, 
after piercing the deep fascia, run along the lower part of the artery as it winds 
round the wrist. The vessel is accompanied by ven comites throughout its whole 
course. 


PLAN OF THE RELATIONS OF THE RADIAL ARTERY IN THE FOREARM. 


In Front. 


Integument—superficial and deep fascis. 
Supinator longus. 


_ 


: \ : 
Inner ards. / aia; . Outer side. 
Pronator radii teres. | Artery in Supinator longus. 
Flexor carpi radialis, pOrearns Radial nerve (middle third). 
Behind. 


Tendon of Biceps. 

Supinator brevis. 

Flexor sublimis digitorum. 
Pronator radii teres. 

Flexor longus pollicis. 

Pronator quadratus. 

Radius. : 


At the wrist, as it winds round the outer side of the carpus, from the styloid 
process to the first interosseous space, it lies upon the external lateral ligament 
and then upon the scaphoid bone and trapezium, being covered by tle extensor 
tendons of the thumb, subcutaneous veins, some filaments of the radial nerve, and 
the integument. It is accompanied by two veins, and a filament of the musculo- 
cutaneous nerve. 

In the hand, if passes from the upper end of the first interosseous space, 
between the heads of the Abductor indicis or first Dorsal interosseous muscle 
transversely across the palm, to the base of the metacarpal bone of the little 
finger, where it inosculates with the communicating branch from the ulnar 
artery, forming the deep palmar arch. It lies upon the carpal extremities of the © 
metacarpal bones and the Interossei muscles, being covered by the flexor tendons 
of the fingers, the Lumbricales, the Opponens and Flexor brevis minimi digiti, and 
the Flexor brevis pollicis. Alongside of it is the deep branch of the ulnar nerve, 
but running in the opposite direction, that is to say, from within outwards. 


Peculiarities.—The origin of the radial artery, according to Quain, is, in nearly one case 
in cight, higher than usual; more frequently arising from the axillary or upper part of the 
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brachial, than from the lower part of this vessel. The variations in the position of this 


vessel in the arm, and at the 
bend of the elbow, have been 
already mentioned. In the 
forearm it deviates less fre- 
quently from its position than 
the ulnar. It has been found 
lying over the fascia, instead of 
beneath it. It has also been 
observed on the surface of the 
Supinator longus, instead of 
along its innen. border: and in 
turning round the wrist, it has 
been seen lying over, instead of 
beneath, the Extensor tendons. 


Surgical Anatomy.—The ope- 
ration of tying the radial artery 
is required in cases of wounds 
either of its trunk, or in some 
of its branches, or for aneurism: 
and it will be observed, that the 
vessel may be exposed in any 
part of its course through the 
forearm without the division of 
any muscular fibres. The opera- 
tion in the middle or inferior 
third of the forearm is easily 
performed; but in the upper 
third near the elbow, it is 
attended with some difficulty, 
from the greater depth of the 
vessel, and from its being over- 
lapped by the Supinator longus 
muscle. 

To tie the artery in the upper 
third, an incision three inches 
in length should be made through 
the integument, in a line drawn 
from the centre of the bend of 
the elbow to the front of the 
styloid process of the radius, 
avoiding the branches of the 
median vein; the fascia of the 
arm being divided, and the Supi- 
nator longus drawn a little out- 
wards, the artery will be exposed. 
The venw comites should be 
carefully separated from the 
vessel, and the ligature passed 
from the radial to the ulnar 
side. 

In the middle third of the 
forearm the artery may be ex- 
posed by making an incision of 
similar length on the inner mar- 
gin of the Supinator longus. In 
this situation, the radial nerve 
lies in close relation with the 
outer side of the artery, and 
should, as well as the veins, 
be carefully avoided. 

In the lower third, the artery 
is easily secured by dividing the 
integument and fascia in the 
interval between the tendons of 
the Supinator longus and Flexor 
carpi radialis muscles. 


Fia. 329.—The Surgical Anatomy of the Radial and 
. Ulnar Arteries. 
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The branches of the radial artery may be divided into three groups, correspond- 
ing with the three regions in which the vessel is situated. 
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Radial recurrent. 
In the | Muscular. 
Forearm. | Superficialis vole. 
Anterior carpal. 


Posterior carpal. 
Metacarpal. 
Dorsales pollicis, 
Dorsalis indicis. 


Wrist. 


Princeps pollicis. 


Radialis indicis. 


Hand. 


Perforating. 


Interosseous. 


Fia. 330.—-Ulnar and Radial Arteries. 
Deep View. 
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The radial recirrent is given 
off immediately below the elbow. 
It ascends between the branches of 
the musculo-spiral nerve lying on 


. the Supinator brevis, and then 


between the Supinator longus and 
Brachialis anticus, supplying these 
muscles and the elbow-joint, and 
anastomosing with the terminal 
branches of the superior profunda. 

The muscalar branches are dis- 
tributed to the muscles on the radial 
side of the forearm. 

The superficialis vole arises 
from the radial artery, just where 
this vessel is about to wind round 
the wrist. Running forwards, it 
passes between the muscles of the 
thumb, which it supplies, and 
sometimes anastomoses with the 
termination of the ulnar artery, 
completing the superficial palmar 
arch, This vessel varies consider- 
ably in size; usually it is very 
small, and terminates in the muscles 
of the thumb; sometimes it is as 
large as the continuation of the 
radial. 

The carpal branches supply the 
joints of the wrist. The anterior 
carpal is a small vessel which arises 
from the radial artery near the 
lower border of the Pronator quad- 
ratus, and, running inwards in 
front of the radius, anastpmoses 
with the anterior carpal branch of 
the ulnar artery. From the arch 
thus formed, branches descend to 
supply the articulations of the 
wrist. 

The posterior carpal is a small 
vessel which arises from the radial 
artery beneath the extensor tendons 
of the thumb; crossing the carpus 
transversely to the inner border of 


the hand, it anastomoses. with the posterior carpal branch of the ulnar, forming 
the posterior carpal arch. From this arch are given off descending branches, the 
dorsal interosseous arteries for the third and fourth interosseous space, which 
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anastomose with the posterior perforating branches from the deep palmar arch ; 
and ascending branches to anastomose with the termination of the anterior inter- 
osseous artery. 

The metacarpal (first dorsal interosseous branch) arises beneath the extensor 
tendons of the thumb, sometimes with the posterior carpal artery; running for- 
wards on the second dorsal interosseous muscle, it communicates, behind, with 
the corresponding perforating branch of the deep palmar arch; and, in front, 
inosculates with the digital branch of the superficial palmar arch, and, dividing 
into two dorsal digital branches, supplies the adjoining sides of the index and 
middle fingers. 

The dorsales pollicis are two small vessels which run along the sides of the 
dorsal aspect of the thumb. They arise separately or occasionally by a common 
trunk near the base of the first metacarpal bone. 

The dorsalis indicis, also a small branch, runs along the radial side of the 
back of the index finger, sending a few branches to the Abductor indicis. 

The princeps pollicis arises from the radial just as it turns inwards to the 
deep part of the hand; it descends between the Abductor indicis and Flexor 
brevis pollicis, then between the Adductor and Flexor brevis pollicis, along the 
ulnar side of the metacarpal bone of the thumb, to the base of the first phalanx, 
where it divides into two branches, which run along the sides of the palmar aspect 
of the thumb and form an arch on the under surface of the last phalanx, from 
which branches are distributed to the integument and pulp of the thumb. 

The radialis indicis arises close to the preceding, descends between the Ab- 
ductor indicis and Adductor pollicis, and runs along the radial side of the index 
finger to its extremity, where it anastomoses with the collateral digital artery 
from the superficial palmar arch. At the lower border of the Adductor pollicis, this 
vessel anastomoses with the princeps pollicis, and gives a communicating branch 
to the superficial palmar arch. 

The perforating arteries, three in number, pass backwards between the heads 
of the last three Dorsal interossei muscles, to inosculate with the dorsal inter- 
osseous arteries. 

The palmar interosseous, three or four in number, are branches of the deep 
palmar arch; they run forwards upon the Interossei muscles, and anastomose at 
the clefts of the fingers with the digital branches of the superficial arch. 


UunarR ARTERY. 


The Ulnar Artery, the larger of the two subdivisions of the brachial, com- 
mences & little below the bend of the elbow, and crosses the inner side of the fore- 
arm obliquely inwards, to the commencement of its lower half; it then runs along 
its ulnar border to the wrist, crosses the annular ligament on the radial side of 
the pisiform bone, and passes across the palm of the hand, forming the super- 
ficial palmar arch, which sometimes terminates by inosculating with the super- 
ficialis vole, but more frequently by anastomosing with a branch of the radialis 
indicis. 

Relations in the Forearm.—In its wpper half, it is deeply seated, being 
covered by all the superficial Flexor muscles, excepting the Flexor carpi ulnaris ; 
it is crossed by the median nerve, which lies to ita inner side for about an inch, 
and it lies upon the Brachialis anticus and Flexor profundus digitorum muscles. 
In the lower half of the forearm, it lies upon the Flexor profundus, being covered 
by the integument, the superficial and deep fasciw, and is placed between the 
Flexor carpi ulnaris and Flexor sublimis digitorum muscles. It is accompanied 
by two vene comites; the ulnar nerve lies on its inner side for the lower two- 
thirds of its extent, and a small branch from the nerve desconda on the somes part 
of the vessel to the palm of the hand. 


ULNAR. - 


PLAN OF RELATIONS OF THE ULNAR ARTERY IN THE FoREARM. 


In Front. 


Superficial layer of flexor muscles. 
) Median nerve. Upper half. 


Superficial and deep fascie. Lower half. 
Inner side. ee Outer side. 
Flexor carpi ulnaris. Artery in Flexor sublimis digitorum. 
Ulnar nerve (lower two-thirds). Forearm. 
Behind. 


Brachialis anticus. 
Flexor profundus digitorum. 


At the wrist (fig. 329), the ulnar artery is covered by the integument and 
fascia, and lies upon the anterior annular ligament. On its inner side is the 
pisiform bone. The ulnar nerve lies at the inner side, and somewhat behind the 
artery. 

In the palm of the hand, the continuation of the ulnar artery is called the 
superficial palmar arch ; it passes outwards, describing a curve, with its convexity 
to the fingers, to the interspace between the ball of the thumb and the index finger, 
where it occasionally anastomoses with the superficialis vola, more frequently 
with a branch from the radialis indicis, thus completing the arch. If the thumb 
be put at right angles to the hand, the position of the superficial palmar arch 
will be roughly indicated by a line drawn along the lower margin of the thumb 
across the palm of the hand: the deep palmar arch is situated about a finger’s 
breadth nearer to the carpus. 

The superficial palmar arch is covered by the Palmaris brevis, the palmar fascia, 
and integument; and lies upon the annular ligament, the muscles of the little 
finger, the tendons of the superficial flexor, and the divisions of the median and 
ulnar nerves, the latter accompanying the artery a short part of its course. 


RELATIONS OF THE SUPERFICIAL PALMAR ARCH. 


; ae : Behind. 
In Front. Annular ligament. 
Integument. U Origin of muscles of little finger. 
Palmaris brevis. avtery tn Superficial flexor tendons. 


Palmar fascia. Hand, Divisions of median and ulnar 
nerves. 


Peonliarities.—The ulnar artery has been found to vary in its origin nearly in the pro- 
ortion of one in thirteen cases, in one case arising lower than usual, about two pr three 
inches below the elbow, and in all other cases much higher, the brachial being a more 
frequent source of origin than the axillary. 
ariations in the position of this vessel are more frequent than in the radial. When 
its origin is normal, the course of the vessel is rarely changed. When it arises high up, 
it is almost invariably superficial to the Flexor muscles in the forearm, lying commonly 
beneath the fascia, more rarely between the fascia and integument. In a few cases, its 
position was subcutaneous in the upper part of the forearm, subaponeurotic in the lower 


Surgical Anatomy—The i anaanenb of a ligature to this vessel is required in cases of 
wound of the artery, or of its branches, or in consequence of aneurism. In the upper half 
of the forearm, the artery is deeply seated beneath the superficial Flexor muscles, and the 
application of a ligature in this situation is attended with some difficulty. An incision is 
to iss made in the course of a line drawz? from the front of the internal condyle of the 
_ humerus to the outer side of the pisiform bone, so that the centre of the incision is three 

fingers’ breadth below the in condyle. The skin and superficial fascia having been 
divided, and the deep fascia exposed, the white line which separates the Flexor carpi 
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ulnaris from the other flexor muscles is to be sought for, and the fascia incised in this line. 
The Flexor carpi ulnaris is now to be carefully separated from the other muscles, when 
the ulnar nerve will be exposed and must be drawn aside. Some little distance below the 
nerve, the artery will be found accompanied by its venz comites, and may be ligatured by 
passing the needle from within outwards. In the middle and lower third of the forearm, 
this vessel may be easily secured by making an incision on the radial side of the tendon of 
the Flexor carpi ulnaris: the deep fascia being divided, and the Flexor carpi ulnaris and 
its companion muscle, the Flexor sublimis, being separated from each other, the vessel will 
be exposed, accompanied by its vense comites, the ulnar nerve lying on its inner side. The 
veins being separated from the artery, the ligature should be passed from the ulnar to the 
radial side, taking care to avoid the ulnar nerve. 


The branches of the ulnar artery may be arranged in the following groups :— 


Anterior ulnar recurrent. 
Posterior ulnar recurrent. 


Forearm. Ti laroaanus { Anterior interosseous. 
Posterior interosseous. 
Muscular. 
Anterior carpal. 
Winat. { Posterior carpal. 
Deep or communicating branch. 
Hand. 1 Dignal 


The anterior ulnar recurrent (fig. 330) arises immediately below the elbow- 
joint, passes upwards and inwards between the Brachialis anticus and Pronator 
radii teres, supplies those muscles, and, in front of the inner condyle, anastomoses 
with the anastomotica magna and inferior profunda. 

The posterior ulnar recurrent is much larger, and arises somewhat lower than 
the preceding. It passes backwards and inwards, beneath the Flexor sublimis, 
and ascends behind the inner condyle of the humerus. In the interval between 
this process and the olecranon, it lies beneath the Flexor carpi ulnaris, ascending 
between the heads of that muscle, beneath the ulnar nerve; it supplies the neigh- 
bouring muscles and joint, and anastomoses with the inferior profunda, anasto- 
motica magna, and interosseous recurrent arteries (fig. 331). 

The interosseous artery (fig. 330) is a short trunk about an inch in length, 
and of considerable size, which arises immediately below the tuberosity of the 
radius, and, passing backwards to the upper border of the interosseous membrane, 
divides into two branches, the anterior and posterior interosseous. 

The anterior interosseous passes down the forearm on the anterior surface of 
the interosseous membrane, to which it is connected by a thin aponeurotic arch. 
It is accompanied by the interosseous branch of the median nerve, and overlapped 
by the contiguous mergins of the Flexor profundus digitorum and Flexor longus 
pollicis muscles, giving off in this situation muscular branches, and the nutrient 
arteries of the radius and ulna. At the upper border of the Pronator quadratus, 
a branch descends beneath the muscle, to anastomose in front of the carpus with 
branches from the anterior curpal and deep palmar arch. The continuation of the 
artery vasses behind the Pronator quadratus (fig. 331), and, piercing the interosseous 
membrane, anastomoses with the posterior interosseous artery. It then descends 
to the back of the wrist to join the posterior carpal arch. The anterior inter- 
osseous gives off a long, slender branch, which accompanies the median nerve, 
and gives offsets to its substance. This, the median artery, is sometimes much 
enlarged. 

The posterior interosseous artery passes backwards through the interval between 
the oblique ligament and the upper border of the interosseous membrane. It 
appears between the contiguous borders of the Supinator brevis and the Extensor 
ossis metacarpi pollicis, and runs down the back part of the forearm, between the 
superficial and deep layer of muscles, to hoth of which it distributes branches. 
Descending to the back of the wrist, it anastomoses with the termination of the 
anterior interosseous, and with the posterior carpal branches of the radial and ulnar 
arteries. This artery gives off, near its origin, the interosseous recurrent branch, 
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a large vessel, which ascends to the interval between the external condyle and 
olecranon on or through the fibres of the Supinator brevis, but beneath the Anco- 


Fig. 331.—Arteries of the Back of the Forearm and 
Hand. 
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neus, anastomosing with a 
branch from the superior 
profunda, and with the 
posterior ulnar recurrent 
and anastomotica magna. 
The muscular branches 
are distributed to the mus- 
cles along the ulnar side of 


carpal branches 
are intended for the supply 
of the wrist-joint. 

The anterior carpal is 
a small vessel which crosses 
the front of the carpus 
beneath the tendons of 
the Flexor profundus, and 
inosculates with a cor- 
responding branch of the 
radial artery. 

The posterior carpal 
arises immediately above 
the pisiform bone, and 
winds backwards beneath 
the tendon of the Flexor 
carpi ulnaris; it passes 
across the dorsal surface 
of the carpus beneath the 
extensor tendons, anasto- 
mosing with a correspond- 
ing branch of the radial 
artery, and forming the 
posterior carpal arch. Im- 
mediately after its origin, 


which runs along the ulnar 
side of the metacarpal 
bone of the little finger, 
forming one of the meta- 
carpal arteries, and sup- 
plies the ulnar side of the 
dorsal surface of the little 


The deep or communi- 
cating branch (fig. 330) 
arises at the commence- 
ment of the palmar arch, 
and passes deeply inwards 
between the Abductor 
minimi digiti and Flexor 


brevis minimi digiti, near their origins; it anastomoses with the termination of 


the radial artery, completing the deep palmar arch. 


The digital branches (fig. 329), four in number, are given off from the con- 
vexity of the superficial palmar arch. They supply the ulnar side of the little finger, 
and the adjoining sides of the little, ring, middle, and index fingers; the radial 
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side of the index finger and thumb being supplied from the radial artery. The 
digital arteries at first lie superficial to the flexor tendons, but as they pass for- 
wards with the digital nerves to the clefts between the fingers, they lie between 
them, and are there joined by the interosseous branches from the deep palmar arch. 
The digital arteries on the sides of the fingers lie beneath the digital nerves; and, 
about the middle of the last phalanx, the two branches for each finger form an 
arch, from the convexity of which branches pass to supply the matrix of the nail. 


Tue DescenpiIna AORTA. 


The Descending Aorta is divided into two portions, the thoracic, and abdominal, 
in correspondence with the two great cavities of the trunk in which it is situated. 

The Thoracic Aorta commences at the lower border of the fifth dorsal vertebra, 
on the left side, and terminates at the aortic opening in the Diaphragm, in front 
of the last dorsal vertebra. At its commencement, it is situated on the left side of 
the spine ; it approaches the median line as it descends; and, at its termination, 
lies directly in front of the column. The direction of this vessel being influenced 
by the spine, upon which it rests, it describes a curve which is concave forwards 
in the dorsal region. As the branches given off from it are small, the diminution 
in the size of the vessel is inconsiderable. It is contained in the back part of the 
posterior mediastinum, being in relation, in front, from above downwards, with the 
left pulmonary artery, the left bronchus, the pericardium, and the csophagus ; 
behind, with the vertebral column, and the vena azygos minor; on the right side, 
with the vena azygos major, and thoracic duct; on the left side, with the left pleura 
and lung. The csophagus, with its accompanying nerves, lies on the right side of 
the aorta above; but at the lower part of the thorax it gets in front of the aorta, 
and close to the Diaphragm is situated to its left side. 


PLAN OF THE RELATIONS OF THE THORACIC AORTA. 


In Front. 


Left pulmonary artery. 
Left teanehua. 
Pericardium. 
(Esophagus. 


Right side. Left side. 


(Esophagus (above). Pleura. 
Vena azygos major. saree Left lung. 
Thoracic duct. (Esophagus (below). 


Behind. 


Vertebral column. 
. Vena azygos minor. 


Surgical Anatomy.—The student should now consider the effects likely to be produced 
by aneurism of the thoracic sorta, a disease of common occurrence. When we consider 
the great depth of the vessel from the surface, and the number of important structures 
which surround it on every side, it may easily be conceived what a variety of obscure 
symptoms may arise from disease of this part of the arterial system, and how they may 
be hable to be mistaken for those of other affections, Aneuriam of the thoracic aorta 
most usually extends backwards, along the left side of the spine, producing absorption of 
the bodies of the vertebre, with curvature of the spine; whilst the irritation or pressure 
on the cord will give rise to pain, either in the chest, back, or loins, with radiating pain 
in the left upper intercostal spaces, from pressure on the intercostal nerves; at the same 
time the tumour may project backwards on each side of the spine, beneath the integu- 
ment, as a pulsating swelling, simulating abscess connected with diseased bone ; or it may 
displace the csophagus, and compress the lung on one or the other side. If the tumour 
extend forward, it may press upon and displace the heart, giving rise to palpitation and 
other symptoms of disease of that organ; or it maf displace, or even compress, the 
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cesophagus, causing pain and difficulty of swallowing, as in stricture of that tube, and 
ultimately even open into it by ulceration, producing fatal hemorrhage. If the disease 
extends to the right side, it may press upon the thoracic duct; or it may burst into the 
pleural cavity, or into the trachea or lung; and lastly, it may open into the posterior 
mediastinum. 

The aorta is, comparatively often, found to be obliterated at a particular spot, viz., at 
the junction of the arch with the thoracic aorta, just below the ductus arteriosus. Whether 
this is the result of disease, or of congenital malformation, is immaterial to our present 
purpose; it affords an interesting opportunity of observing the resources of the collateral 
circulation. The course of the anastomosing vessels, by which the blood is brought from 
the upper to the lower part of the artery, will be found well described in an account of 
two cases in the Pathological Transactions, vols. viii. and x. In the former (p. 162), Mr. 
Sydney Jones thus sums up the detailed description of the anastomosing vessels. ‘The 
principal communications by which the circulation was carried on, were—TFirstly, the 
internal mammary, anastomosing with the intercostal arteries, with the phrenic of the 
abdominal aorta by means of the musculo-phrenic and comes nervi phrenici, and largely 
with the deep epigastric. Secondly, the superior intercostal, anastomosing anteriorly by 
means of a large branch with the first aortic intercostal, and posteriorly with the posterior 
branch of the same artery. . Thirdly, the inferior thyroid, by.means of a branch about the 
size of an ordinary radial, formed a communication with the first aortic intercostal. 
Fourthly, the transversalis colli, by means of very large communications with the posterior 
branches of the intercostals. YT ifthly, the branches (of the subclavian and axillary) going 
to the side of the chest were large and anastomosed freely with the lateral branches of the 
intercostals.’ In the second case also (vol. x. p. 97), Mr. Wood describes the anastomoses 
in a somewhat similar manner, adding the remark, that ‘the blood which was brought 
into the aorta through the anastomoses of the intercostal arteries appeared to be expended 
principally in supplying the abdomen and pelvis; while the supply to the lower extremities 
had passed through the internal mammary and epigastrics,’ 


BRANOHES OF THE THORACIC AORTA. 


Pericardiac. (Esophageal. 
Bronchial. Posterior mediastinal. 
Intercostal. 


The pericardiac are a few small vessels, irregular in their origin, distributed to 
the pericardium. | 

The bronchial arteries are the nutrient vessels of the lungs, and vary in number, 
size, and origin. That of the right side arises from the first aortic intercostal, or 
by a common trunk with the left bronchial, from the front of the thoracic aorta. 
Those of the left side, usually two in number, arise from the thoracic aorta, one a 
little lower than the other. Each vessel is directed to the back part of the corre- 
sponding bronchus, along which they run, dividing and subdividing upon the bron- 
chial tube, supplying them, the cellular tissue of the lungs, the bronchial glands, 
and the cesophagus. 

The wmsophageal arteries, usually four or five in number, arise from the front of 
the aorta, and pass obliquely downwards to the csophagus, forming a chain of 
anastomoses along that tube, anastomosing with the cwsophageal branches of the 
inferior thyroid arteries above, and with ascending branches from the phrenic 
and gastric arteries below. 

The posterior mediastinal arteries are numerous small vessels whicl? supply 
the glands and loose areolar tissue in the mediastinum. 

The Intercostal arteries arise from the back part of the aorta. They are usually 
ten in number on each side, the superior intercostal space (and occasionally the 
second one) being supplied by the superior intercostal, a branch of the subclavian. 
The right intercostals are longer than the left, on account of the position of the 
aorta on the left side of the spine; they pass outwards, across the bodies of the 
vertebres, to the intercostal spaces, being covered by the pleura, the cesophagus, 
thoracic duct, sympathetic nerve, and the vena azygos major; the left passing 
beneath the superior intercostal vein, the vena azygos minor, and sympathetic. 
In the intercostal spaces, each artery divides into two branches; an anterior, or 
proper intercostal branch ; and a posterior, or dorsal branch.* 


' © Mr. W. J. Walsham describes a small twig as being given off from each intercostal 
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The anterior branch passes outwards, at first lying upon the External inter- 
costal muscle, covered in front by the pleura and a-thin fascia. It then passes 
between the two layers of Intercostal muscles, and, having ascended obliquely 
to the lower border of the rib above, divides, near the angle of that bone, into 
two branches: of these the larger runs in the groove, on the lower border of 
the rib above; the smaller branch along the upper border of the rib below; passing 
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Fiq. 332.~- The Abdominal Aorta and its Branches. 
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forward, they supply the Intercostal muscles, and anastomose with the anterior 
intercostal branches of the internal mammary, and with the thoracie branches of 
the axillary artery. The first aortic intercostal anastomoses with the superior 


close to their origin. He states that they can be traced running between the neck of the 
rib and the transverse process of the corresponding vertebra; they anastomose with 
similar twigs given off from the intercostal artery next below. In the first and second 
spaces similar anastomosing twigs are given off from the superior intercostal.—Jeurnal of 


natomy and Physiology, vol. xvi. part iil. p. 443. 
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intercostal, and the last three pass between the abdominal muscles, inosculating 
with the epigastric in front, and with the lumbar arteries. Each intercostal 
artery is accompanied by a vein and nerve, the former being above, and the latter 
below, except in the upper intercostal spaces, where the nerve is at first above 
the artery. Tihe arteries are protected from pressure during the action of the 
Intercostal muscles, by fibrous arches thrown across, and attached by each ex- 
tremity to the bone. 

The posterior or dorsal branch of each intercostal artery passes backwards to 
the inner side of the anterior costo-transverse ligament, and divides into a spinal 
branch, which supplies the vertebre, the spinal cord and its membranes, and a 
muscular branch, which is distributed to the muscles and integument of the back. 


Tue ABDOMINAL AoRTA. ( Fig. 332.) 


The Abdominal Aorta commences at the aortic opening of the Diaphragm, in 
front of the body of the last dorsal vertebra, and descending a little to the left 
side of the vertebral column, terminates on the body of the fourth lumbar vertebra, 
commonly a little to the left of the middle line,* where it divides into the two 
common iliac arteries. It diminishes rapidly in size, in consequence of the many 
large branches which it gives off. As it lies upon the bodies of the vertebree, the 
curve which it describes is convex forwards, the greatest convexity corresponding 
to the third lumbar vertebra, which is a little above and to the left side of the 
umbilicus. 

Relations.—It is covered, in front, by the lesser omentum and stomach, behind 
which are the branches of the coeliac axis, and the solar plexus ; below these, by 
the splenic vein, the pancreas, the left renal vein, the transverse portion of the 
duodenum, the mesentery, and aortic plexus. Behind, it is separated from the 
lumbar vertebre by the left lumbar veins, the receptaculum chyli, and thoracic 
duct. On the right side, it is in relation with the inferior vena cava (the right 
crus of the Diaphragm being interposed above), the vena azygos, thoracic duct, and 
right semilunar ganglion ; on the left side, with the sympathetic nerve, and left 
semilunar ganglion. 


PLAN OF THE RELATIONS OF THE ABDOMINAL AORTA. 


In Front, 


Lesser omentum and stomach. 

Branches of the cceliac axis and solar plexus. 
Splenic vein. 

Pancreas. 

Left renal vein. 

Transverse duodenu. 

Mesentery. 

Aortic plexus. 


Right side. ges 


Right crus of Diaphragm. 
Inferior vena cava. 

Vena azygos. 

Thoracic duct. 

Right semilunar ganglion. 






Left side. 
Abdoniinal ° 
Aorta. Sympathetic nerve. 
Left semilunar ganglion. 


Behind. 
Left lumbar veins. 
Receptaculum chyli. 
Thoracic duct. 
Vertebral column. 


* Sir Joseph Lister, having accurately examined 30 bodies in order to ascertain the 
exact point of termination of this vessel, found it ‘ either absolutely, or almost absolutely, 
mesial in 15, while in 13 it deviated more or less to the left, and in 2 was slightly to the 
right.’ Syst. of Surg., edited by T. Houmss, 2nd ed. vol. v. p. 652. as 
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Surgical Anatomy.—Aneurisms of the abdominal aorta near the celiac axis communi- 
cate in nearly equal proportion with the anterior and posterior parts of the artery. 

When an aneurismal sac is connected with the back part of the abdominal aorta, it 
usually produces absorption of the bodies of the vertebre, and forms a pulsating tumour, 
that presents itself in the left hypochondriac or opigastric regions, accompanied by 
symptoms of disturbance in the alimentary canal. Pain is invariably present, and is 
usually of two kinds—a fixed and constant pain in the back, caused by the tumour press- 
ing on or displacing the branches of the solar plexus and splanchnic nerves, and a sharp 
lancinating pain, radiating along those branches of the lumbar nerves which are pressed on 
by the tumour; hence the pain in the loins, the testes, the hypogastrium, and in the 
lower limb (usually of the left side). This form of aneurism usually bursts into the peri- 
toneal cavity, or behind the peritoneum, in the left hypochondriac region; or it may form 
a large aneurismal sac, extending down as low as Poupart’s ligament; htemorrhage in 
these cases being generally very extensive, but slowly produced, and not rapidly fatal. 

When an aneurisinal sac is connected with the front of the aorta near the coeliac axis, 
it forms a pulsating tumour in the left hypochondriac or epigastric regions, usually 
attended with symptoms of disturbance of the alimentary canal, as sickness, dyspepsia, or 
constipation, and accompanied by pain, which is constant, but nearly always fixed in the 
loins, epigastrium, or some part of the abdomen; the radiating pain being rare, as the 
lumbar nerves are seldom implicated. This form of aneurism may burst into the peri- 
toneal cavity, or behind the peritoneum, between the layers of the mesentery, or, more 
rarely, into the duodenum ; it rarely extends backwards so as to affect the spine. 

The abdominal aorta has been tied several times, and although none of the patients 
permanently recovered, still, as one of them lived as long as ten days, the possibility of 
the ro-establishment of the circulation may be considered to be proved. In the lower 
aniinals this artery is often successfully tied. ‘The vossel may be reached in several ways. 
In the original operation, performed by Sir A. Cooper, an incision was made in the linea 
alba, the peritoneum oponed in front, the finger carried down amongst the intestines, to- 
wards the spine, the peritoneum again opened behind, by scratching through the mesen- 
tery, and the vessel thus reached. Or either of the operations, described below, for secur- 
ing the common iliac artery, may, by extending the dissection a sufficient distance up- 
wards, be made use uf to expose the aorta. The chiof difficulty in the dead subject con- 
sists in isolating the artery, in consequence of its great depth; but in the living subject, 
the embarrassment resulting from the proximity of the aneurismal tumour, and the great 
probability of disease in the vessel itself, add to the dangers and difficulties of this formid- 
able operation sv greatly, that it is very doubtful whether it ought ever to be performed. 

The collateral circulation would be carried on by the anastomosis between the internal 
mamunary and the epigastric ; by the free communication between the superior and inferior 
mesenterics, if the ligature were placed above the latter vessel ; or by the anastomosis be- 
tween the inferior mesenteric and the internal pudic, when (as is more common) the point 
of ligature is below the origin of the inferior mesenteric ; and possibly by the anastomoses 
of the lumbar arteries with the branches of the internal iliac. 

The circulation through the abdominal aorta may be commanded, in thin persons, by 
firm pressure with the fingers. A tourniquet has been invented for this purpose, which is 
of the greatest use in amputation at the hip-joint and some other operations. 


BRANCHES OF THE ABDOMINAL AORTA. 


Phrenic. 
Gastric. Renal. 
Coeliac axis. | Hepat Spermatic. 
Splenic. Inferior mesenteric. 
Superior mesenteric. Lumbar. 
Suprarenal, Sacra media. 


The branches may be divided into two sets: 1. Those supplying the viscera. 
2. Those distributed to the walls of the abdomen. 


Visceral Branches. Renal. 
Gastric. Spermutic. 
Coeliac axis. ¢ Hepatic. 
Splenic. | Parietal Branches. 
Superior mesenteric. Phrenic. 
Inferior mesenteric. Lumbar. 


Suprarenal. Sacra media. 
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Cauiac Axis. (Fig. 333.) 


To expose this artery, raise the liver, draw down the stomach, and then tear through 
the layers of the lesser omentum. 


The Coslide axis is a short thick trunk, about half an inch in length, which 
arises from the aorta, opposite the margin of the Diaphragm, and, passing nearly 
horizontally forwards (in the erect posture), divides into three large branches, the 
gastric, hepatic, and splenic, occasionally giving off one of the phrenic arteries. 

Relations.—It is covered by the lesser omentum. On the right side, it is in 
relation with the right semilunar ganglion, and the lobus Spigelii; on the left side, 


Fig. 333-—The Coeliac Axis and its Branches, the Liver having been raised, and 
the Lesser Omentum removed. 
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with the left semilunar ganglion and cardiac end of the stomach. Below, it rests 
upon the upper border of the pancreas. 

The Gastric Artery (Coronaria Ventriculi), the smallest of the three branches 
of the celiac axis, passes upwards and to the left side, to the cardiac orifice of 
the stomach, distributing branches to the esophagus, which anastomose with the 
aortic oesophageal arteries; others supply the cardiac end of the stomach, inoscu- 
lating with branches of the splenic artery : it then passes from left to right, along 
the lesser curvature of the stomach to the pylorus, lying in its course between the 
layers of the lesser omentum, and giying branches to both surfaces of the organ : 
at its termination it anastomoses with the pyloric branch of the hepatic. 

The Hepatic Artery in the adult is intermediate in size between the gastric and 
splenic ; in the foetus, it is the largest of the three branches of the cceliac axis. It 
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is first directed: forwards and to the right, tothe upper margin of the pyloric orifice 
of the stomach, forming the lower boundary of the foramen of Winslow. It then 
passes upwards between the layers of the lesser omentum, and in front of the 
foramen of Winslow, to the transverse fissure of the liver, where it divides into 
two branches, right and left, which supply the corresponding lobes of that organ, 
accompanying the ramifications of the vena ports and hepatic duct. The hepatic 


Fig. 334.—The Celiac Axis and its Branches, the Stomach having been raised, and 
the Transverse Meso-colon removed. 


to Great 


Ome ba 





artery, in its course along the right border of the lesser omentum, is in relation 
with the ductus communis choledochus and portal veins, the duct lying to the 
right of the artery, and the vena porte behind. 


Its branches are the 


Pyloric. 

.. J Gastro-epiploica dextra. 
asi cucdenahe { Pancreatico-duodenalis superior. 
Cystic. 


The pyloric branch arises from the hepatic, above the pylorus, descends to the 
pyloric end of the stomach, and passes from right to left along its lesser curvature, 
supplying it with branches, and inosculating with the gastric artery. 

The gastro-duodenalis (fig. 334) is a short but large branch, which descends 
behind the duodenum, near the pylorus, and divides at the lower border of the 
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stomach into two branches, the gastro-epiploica dextra and the pancreatico-duo- 
denahs superior. Previous to its division, it gives off two or three small inferior 
pyloric branches to the pyloric end of the stomach and pancreas. 

The gastro-epiploica dextra runs from right to left along the greater curvature 
of the stomach,, between the layers of the great omentum, anastomosing about the 
middle of the lower border of the stomach with the gastro-epiploica sinistra from 
the splenic artery. This vessel gives off numerous branches, some of which ascend 
to supply both surfaces of the stomach, whilst others descend to supply the great 
omentum. 

The pancreatico-duodenalis superior descends between the contiguous margins 
of the duodenum and pancreas. It supplies both these organs, and anastomoses 
with the inferior pancreatico-duodenal branch of the superior mesenteric artery, 
and with the pancreatic branches of the Splenic. 

In ulceration of the duodenum, which frequently occurs in connection with 
severe burns, this artery may be involved, and death may occur from hemorrhage 
into the intestinal canal. 

The cystic artery (fig. 333), usually a branch of the right hepatic, passes up- 
wards and forwards along the neck of the gall-bladder, and divides into two 
branches, one of which ramifies on its free surface, the other between it and the 
substance of the liver. 

The Splenic Artery, in the adult, is the largest of the three branches of the 
coeliac axis, and is remarkable for the extreme tortuosity of its course. It passes 
horizontally to the left side along the upper border of the pancreas, accompanied 
by the splenic vein, which lies below it; and, on arriving near the spleen, divides 
into branches, some of which enter the hilum of that organ to be distributed to its 
structure, whilst others are distributed to the great end of the stomach. 


Pancreatice parve. Gastric (Vasa brevia). 
Pancreatica magna. Gastro-epiploica sinistra. 


The pancreatic are numerous small branches derived from the splenic as it 
runs behind the upper border of tle pancreas, supplying its middle and left parts. 
One of these, larger than the rest, is given off from the splenic near the left ex- 
tremity of the pancreas; it runs from left to right near the posterior surface of the 
gland, following the course of the pancreatic duct, and is called the pancreatica 
magna. These vessels anastomose with the pancreatic branches of the pancreatico- 
duodenal arteries, derived from the hepatic on the one hand and superior mesenteric 
on the other. 

The gastric (vasa brevia) consist of from five to seven small branches, which 
arise either from the termination of the splenic artery, pr from its terminal 
branches ; and passing from left to right, between the layers of the gastro-splenic 
omentum, are distributed to the great curvature of the stomach; anastomosing 
with branches of the gastric and gastro-epiploica sinistra arteries. 

The gastro-epiploica sinistra, the largest branch of the splenic, runs from left 
to right along the great curvature of the stomach, between the layers of the great 
omentum, and anastomoses with the gastro-epiploica dextra. In its course it dis- 
tributes several branches to the stomach, which ascend upon both surfaces ; others 
descend to supply the omentum. : 


Superion Mrsenteric Artery. (Fig. 335.) 


In order to expose this vessel, raise the great omentum and transverse colon, draw 
down the small intestines, and cut through the peritoneum where the transverse meso- 
colon and mesentery join; the artery will then be exposed, just as it issues from beneath 
the lower border of the pancreas. 


The Superior Mesenteric Artery supplies the whole length of the small in- 
testine, except the first part of the duodenum; it also supplies the cecum, 
ascending and transverse colon ; it is a vessel of large size, arising from the fore 
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part of the aorta, about a quarter of an inch below the coeliac axis; being covered 
at its origin by the splenic vein and pancreas. It passes forwards, between the 
pancreas and transverse portion of the duodenum, crosses in front of this portion 
of the intestine, and descends between the layers of the mesentery to the nght 
iliac fossa, where it terminates, considerably diminished in size. In its course it 
forms an arch, the convexity of which is directed forwards and downwards to the 


Fig. 335.—The Superior Mesenteric Artery and its Branches. 
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left side, the concavity backwards and upwards to the right. It is accompanied 
by the superior mesenteric vein, and is surrounded by the superior mesenteric 
plexus of nerves. Its branches are the 


Inferior pancreatico-duodenal. Tleo-colic. 
Vasa intestini tenuis. Colica dextra. 
Colica media. 


The inferior pancreatico-duodenal is given off from the superior mesenteric 
behind the pancreas, and is distributed to the head of the pancreas, with the trans- 
verse and descending portions of the duodenum ; anastomosing with the superior 
pancreatico-duodenal artery. 

The vasa intestini tenuis arise from the convex side of the superior mesenteric 
artery. They are usually from twelve to fifteen in number, and are distributed to 
the jejunum and ileum. They run parallel with one another between the layers of 
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the mesentery ; each vessel dividing into two branches, which unite with a similar 
branch on each side, forming a series of arches, the convexities of which are 
directed towards the intestine. From this first set of arches branches arise, which 
again unite with similar branches from either side, and thus a second series of 
arches is formed ; and from these latter, a third, and a fourth, or even fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes- 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are distributed, ramifying thickly between 
its coats. 

The ileo-colic artery is the lowest branch given off from the concavity of the 
superior mesenteric artery. It descends between the layers of the mesentery to 
the right iliac fossa, where it divides into two branches. Of these, the inferior 
one inosculates with the lowest branches of the vasa intestini tenuis, from the con- 
vexity of which branches proceed to supply the termination of the ileum, the cecum 
and appendix ccci, and the ileo-ceecal valve. The superior division inosculates 
with the colica dextra, and supplies the commencement of the colon. 

The colica dextra arises from about the middle of the concavity of the superior 
mesenteric artery, and, passing beneath the peritoneum to the middle of the 
ascending colon, divides into two branches : a descending branch which inoscu- 
lates with the ileo-colic; and an ascending branch, which anastomoses with the 
colica media. These branches form arclies, from the convexity of which vessels 
are distributed to the ascending colon. The branches of this vessel are covered 
with peritoneum only on their anterior aspect. 

The colica media arises from the upper part of the concavity of the superior 
mesenteric, and, passing forwards between tho layers of the transverse meso-colon, 
divides into two branches: the one on the right side inosculating with the colica 
dextra ; that on the left side, with the colica sinistra, a branch of the inferior 
mesenteric. I*rom the arches formed by their inosculation, branches are distributed 
to the transverse colon. The branches of this vessel lie between two layers of 
peritoneum. 


INFERIOR MESENTERIC ARTERY. (Fig. 336.) 


In order to expose this vessel, draw the small intestines and mesentery over to the 
right side of the abdomen, raise the. transverse colon towards the thorax, and divide the 
peritoneum covering the left side of the aorta. 


The inferior mesenteric artery supplies the descending and sigmoid flexure 
of the colon, and the greater part of the rectum. It is smaller than the superior 
mesenteric ; and arises from the left side of the aorta, between one and two inches 
above its division into the common iliacs. It passes downwards to the left iliac 
fossa, and then descends, between the layers of the meso-rectum, into the pelvis, 
under the name of the superior hemorrhotdal artery. It lies at first in close re- 
lation with the left side of the aorta, and then passes as the superior hemorrhoidal 
in front of the left common iliac artery. Its branches are the 


Colica sinistra. Sigmoid. 
Superior hemorrhoidal. 


The colica sinistra passes behind the peritoneum, in front of the left kidney, 
to reach the descending colon, and divides into two branches: an ascending 
branch, which inosculates with the colica media ; and a descending branch, which 
anastomoses with the sigmoid artery. From the arches formed by these inoscula- 
tions, branches are distributed to the descending colon. 

The sigmoid artery runs obliquely downwards across the Psoas muscle to the 
sigmoid flexure of the colon, and dividgs into branches which supply that part of 
the intestine ; anastomosing above, with the colica sinistra ; and below, with the 
superior hemorrhoidal artery. This vessel is sometimes replaced by three or four 
small branches. 


520 ARTERIES. 


The superior hemorrhoidal artery, the continuation of the inferior mesenteric, 
descends into the pelvis between the layers of the meso-rectum, crossing, in its 
course, the ureter, and left common iliac vessels. Opposite the middle of the 
sacrum, it divides into two branches, which descend one on each side of the rectum, 
where they divide into several small branches, which are distributed between the 
mucous and muscular coats of that tube, nearly as far as its lower end; anasto- 
mosing with each other, with the middle hemorrhoidal arteries, branches of the 
internal iliac, and with the inferior hemorrhoidal branches of the internal pudic. 

The student should especially remark, that the trunk of the vessel descends 
along the back part of the rectum as far as the middle of the sacrum before it 
divides ; this is about a finger’s length or four inches from the anus. In disease 


Fic. 336.—The Inferior Mesenteric and its Branches. 





Cor “ix MO? 
. 2") bt iy AE, He E> 
a fe mee ie % 
one ‘hey ky 
ai, 
>. 


— = 
— 








‘ , Ascendi 






44 4) 


Middle Lamervietd.ct € ; 


Inferior Bamerrieidul 


5 TY 


of this tube, the rectum should never be divided beyond this point in that direction, 
for fear of involving this artery. : 

The Suprarenal Arteries (fig. 332) are two small vessels which arise, one on 
each side of the aorta, opposite the superior mesenteric artery. They pass obliquely 
upwards and outwards to the under surface of the suprarenal capsules, to which 
they are distributed, anastomosing with capsular branches from the phrenic and 
renal arteries. In the adult these arteries are of small size; in the footus they are 
as large as the renal arteries. : 

The Renal Arteries are two large trunks, which arise from the sides of the 
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aorta, immediately below the superior mesenteric artery. Each is directed out- 
wards, so as to form nearly a right angle with the aorta. The right is longer 
than the left, on account of the position of the aorta ; it passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, eavh artery divides into four or five branches which are distributed to 
its substance. At the hilum, these branches lie between the renal vein and ureter, 
the vein being usually in front, the ureter behind. Each vessel gives off some 
small branches to the suprarenal capsules, the ureter and the surrounding cellular 
membrane nnd muscles. 

The Spermatic Arteries are distributed to the testes in the male, and to the 
ovaria in the female. They are two slender vessels, of considerable length, which 
arise from the front of the aorta, a little below the renal arteries. Each artery 
passes obliquely outwards and downwards, behind the peritoneum, crossing the 
ureter, and resting on the Psoas muscle, the right spermatic lying in front of the 
inferior vena cava, the left behind the sigmoid flexure of the colon. On reaching 
the margin of the pelvis, each vessel passes in front of the corresponding external 
iliac artery, and takes a different course in the two sexes. 

In the male, it is directed outwards, to the internal abdominal ring, and accom- 
panies the other constituents of the spermatic cord along the spermatic canal to 
the testis, where it becomes tortuous, and divides into several branches, two or 
three of which accompany the vas deferens, and supply the epididymis, anastomos- 
ing with the artery of the vas deferens ; others pierce the back part of the tunica 
albuginea, and supply the substance of the testis. | 

In the female, the spermatic arteries (ovarian) are shorter than in the male, and 
do not pass out of the abdominal cavity. On arriving at the margins of the pelvis 
each artery passes inwards, between the two lamine of the broad ligament of the 
uterus, to be distributed to the ovary. One or two small branches supply the 
Fallopian tube; another passes on to the side of the uterus, and anastomoses with 
the uterine arteries. Other offsets are continued along the round ligament, through 
the inguinal canal, to the integument of the labium and groin. 

At an early period of foetal life, when the testes lie by the side of the spine, 
below the kidneys, the spermatic arteries are short ; but as these organs descend 
from the abdomen into the scrotum the arteries become gradually lengthened. 

The Phrenic Arteries are two small vessels, which present much variety in 
their origin. They may arise separately from the front of the aorta, immediately 
above the celiac axis, or by a common trunk, which may spring either from the 
aorta or from the celiac axis. Sometimes one is derived from the aorta, and the 
other from one of the renal arteries. In only one out of thirty-six cases examined 
did these arteries arise as two separate vessels from the aorta. They diverge from 
one another across the crura of the Diaphragm, and then pass obliquely upwards 
and outwards upon its under surface. The left phrenic passes behind the cwso- 
phagus, and runs forwards on the left side of the esophageal opening. The right 
phrenic passes belsind the inferior vena cava, and ascends along the right side of 
the aperture for transmitting that vein. Near the back part of the central ¢endon, 
each vessel divides into two branches. ‘The internal branch runs forwards to the 
front of the thorax, supplying the Diaphragm, and anastomosing with its fellow of 
the opposite side, and with the musculo-phrenic and comes nervi phrenici, branches of 
the internal mammary. The external branch passes towards the side of the thorax, 
and inosculates with the intercostal arteries. The internal branch of the right 
phrenic gives off a few vessels to the inferior vena cava; and the left one some 
branches to the cesophagus. Each vessel also sends capsular branches to the supra- 
renal capsule of its own side. The spleen on the left side, and the liver on the 
right, also receive a few branches from these vessels. 

The Lumbar Arteries are analogous to the intercostal. They are usually four 
in number on each side, and arise from the back part of the aorta, nearly at right 
angles with that vessel. They pass outwards and backwards, around the sides of 
the body of the lumbar vertebra, behind the sympathetic nerve and the Psoas 

QQ 


522 ARTERIES. 


magnus muscle; those on the right side being covered by the inferior vena cava, 
and the two upper ones on each side by the crura of the Diaphragm. In the 
interval between the transverse processes of the vertebre each artery divides into 
a dorsal and an abdominal branch. 

The dorsal branch gives off, immediately after its origin, a spinal branch, which 
enters the spinal canal; it then continues its course backwards, between the trans- 
verse processes, and is distributed to the muscles and integument of the back, 
anastomosing with the similar branches of the adjacent lumbar arteries, and with 
the posterior branches of the intercostal arteries. 

The spinal branch, besides supplying offsets which run along the nerves to the 
dura mater and cauda equina, anastomosing with the other spinal arteries, divides 
into two branches, one of which ascends on the posterior surface of the body of the 
vertebra above, and the other descends on the posterior surface of the body of the 
vertebra below, both vessels anastomosing with similar branches from neighbour- 
ing spinal arteries. The inosculations of these vessels on each side, throughout 
the whole length of the spine, form a series of arterial arches behind the bodies of 
the vertebre, which are connected with each other, and with a median longitudinal 
vessel, extending along the middle of the posterior surface of the bodies of the 
vertebree, by transverse branches. From theso vessels offsets are distributed to the 
periosteum and bones. 

The abdominal branches pass outwards, behind the Quadratus lumborum, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
mammary in front, the intercostals above, and those of the ilio-lumbar and circum- 
flex iliac, below. 

The Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the back part of the aorta, just at its bifurcation. It descends 
upon the last lumbar vertebra, and along the middle line of the front of the sacrum, 
to the upper part of the coccyx, where it anastomoses with the lateral sacral 
arteries, and terminates in a minute branch, which runs down to the situation of 
the body presently to be described as ‘ Luschka’s gland.’ From it, branches arise 
which run through the meso-rectum, to supply the posterior surface of the rectum. 
Other branches are given off on each side, which anastomose with the lateral sacral 
arteries, and send off small offsets, which enter the anterior sacral foramina. 

Coccygeal Gland, or Luschka’s Gland.—Lying near the tip of the coccyx in a 
small tendinous interval formed by the union of the Levator ani muscles of either 
side, and just above the coccygeal attachment of the Sphincter ani, is a sma!l con- 
globate body, about as large as a lentil or a pea, first described by Luschka,* and 
named by him the caccygeal gland, but the real nature and uses of which are 
doubtful, nor does it seem at present certain that it always exists. Its most 
obvious connections are with the arteries of the part. It consists of a congeries of 
small arteries, derived from the middle sacral and freely communicating with each 
other. These vessels are enclosed in one or more layers of polyhedral granular 
cells, and the whole structure is invested in a capsule of connective tissue which 
sends in trabeculs, dividing the interior into a number of spaces in which the 
vessels and cells are contained. Nerves pass into this little body from the 
sympathetic, but their mode of termination is unknown. 


Common Initac ARTERIES. 


The abdominal aorta divides into the two common iliac arteries. The bifurca- 
tion usually takes place on the left side of the body of the fourth lumbar vertebra. 
This point corresponds to the left side of the umbilicus, and is on a level with a 
line drawn from the highest point of one iliac crest to the other. The common 
iliac arteries are about two inches in length; diverging from the termination of 


* Der Hirnanhang und die Steissdriise des Menschen, Berlin, 1860; Anatomie des 
Menschen, Tiibingen, 1864, vol. ii. pt. 2, p. 187. 
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the aorta, they pass downwards and outwards to the margin of the pelvis, and 
divide opposite the intervertebral substance, between the last lumbar vertebra and 
the sacrum, into two branches, the external and internal iliac arteries: the former 
supplying the lower extremity ; the latter, the viscera and parietes of the pelvis. 

The right common iliac is somewhat larger than the left, and passes more 
obliquely across the body of the last lumbar vertebra. In front of it are the peri- 
toneum, the ileum, branches of the sympathetic nerve, and, at its point of division, 
the ureter. Behind, it is separated from the last lumbar vertebra by the two com- 
mon iliac veins. On its outer side, itis in relation with the inferior vena cava, 
and the right common iliac vein, above ; and the Psoas magnus muscle below. 

The left common iliac is in relation, in front, with the peritoneum, branches of 
the sympathetic nerve, and the superior hemorrhoidal artery; and is crossed at its 
point of bifurcation by the ureter. The left common iliac vein lies partly on the 
inner side, and partly beneath the artery ; on its outer side, the artery is in relation 
with the Psoas magnus. 

Branches.—The common iliac arteries give off small branches to the peri- 
toneum, Psoas magnus, ureters, and the surrounding cellular tissue, and occa- 
sionally give origin to the ilio-lumbar, or renal arteries. 


PLAN OF THE RELATIONS OF THE Common InuIAc ARTERIES. 





In Front. In Front. 
Peritoneum. Peritoneum. 
Small intestines. Sympathetic nerves. 
Sympathetic nerves. Superior hemorrhoidal artery. 
Ureter. Ureter. 
al, 
\ Outer side. Inner side. Outer side. 
Right : Vena cava. Left common a Psoas muscle. 
Common light common iliac vein. Tlac, 
TUBS: : iliac vein. 
'  Psoas muscle. 
Behind. Behand. 
Right and Left common Left common 
iliac veins. ° iliac vein. 


Peculiarities.—‘The point of origin varies according to the bifurcation of the aorta. In 
three-fourths of a large number of cases, the aorta bifurcated either upon the fourth lum- 
bar vertebra, or upon the intervertebral disc between it and the fifth; the bifurcation 
being, in one case out of nine below, and in one out of eleven above this point. In ten out 
of every thirteen cases, the vessel bifurcated within half an inch above or below the level 
of the crest of the ilium: more frequently below than above. 

The point of division is subject to great variety. In two-thirds of a large numbor of 
cases it was between the last lumbar vertebra and the upper border of the sacrum; being 
above that point in one case out of eight, and below it in one case out of six. The left com- 
inon iliac artery divides lower down more frequently than the right. 

The relative length, also, of the two common iliac arteries varies. The right comneon iliac 
was the longer in sixty-threo cases ; the left in fifty-two; whilst they were both equal in 
fifty-three. The length of the arteries varied in five-sevenths of the cases examined, from 
an inch and a half to three inches; in about half of the remaining cases, the artery was 
longer; and in the other half, shorter; the minimum length being less than half an inch, 
the maximum four and a half inches. In one instance, the right common iliac was found 
wanting, the external and internal iliacs arising directly from the aorta. 

Surgical Anatomy.— The application of a ligature to the common iliac artery may be re- 
quired on account of aneurism or hemorrhage, implicating the external or internal iliacs, 
or on account of secondary hemorrhage after amputation of the thigh high UP. It has been 
seen that the origin of this vessel corresponds to the left side of the umbilicus on a level 
with a line drawn from the highest les of one iliac crest to the opposite one, and its course 
to # line extending from the left side of the umbilicus downwards towards the middle’ of 
Poupart’s ligament. The line of incision required in the first steps of an operation for 
securing this vessel, would materially depend upon the nature of the disease. If the 
surgeon select the iliac region, a curved incision, about five inches in length, may be made, 
commencing on the left side of the umbilicus, carried outwards towards the anterior 
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superior iliac spine, and then along the upper border of Poupart’s ligament, as far as ite 
middle. But if the aneurismal tumour should extend high up in the abdomen, along the 
external iliac, it is better to select the side of the abdomen, approaching the artery from 
above, by making an incision from four to five inches in length, from about two inches 
above and to the left of the umbilicus, carried outwards in a curved direction towards the 
lumbar region, and terminating a little below the anterior superior iliac spe. The 
abdominal muscles (in either case) having been cautiously divided in succession, the 
transversalis fascia must be carefully cut through, and the peritoneum, together with the 
ureter, separated from the artery, and pushed aside; the sacro-iliac articulation must 
then be felt for, and upon it the vessel will be felt pulsating, and may be fully exposed in 
close connection with its accompanying vein. On the right side, both common iliac veins, 
as well as the inferior vena cava, are in close connection with the artery, and must be care- 
fully avoided. On the left side, the vein usually lies on the inner side, and behind the 
artery ; but it occasionally happens that the two common iliac veins are joined on the 
left instead of the right side, which would add much to the difficulty of an operation in 
such a case. The common iliac artery may be so short that danger may be «aeons 
from secondary hemorrhage if a ligature is applied to it. It would be preferable, in such 
a case, to tie both the external and internal iliacs near their origin. 

Collateral Circulation.—The principal agents in carrying on the collateral circulation after 
the application of a ligature to the common iliac, are, the anastomoses of the hemorrhoidal 
branches of the internal iliac, with the superior hemorrhoidal from the inferior mesenteric : 
the anastomoses of the uterine and ovarian arteries, and of the vesical arteries of opposite 
sides; of the lateral sacral, with the middle sacral artery; of the epigastric, with the in- 
ternal mammary, inferior intercostal and huubar arteries ; of the circumflex iliac with the 
lumbar arteries; of the ilio-lumbar, with the last lumbar artery; of the obturator artery, 
by means of its pubic branch, with the vessel of the opposite side, and with the internal 
epigastric ; and of tho gluteal, with the posterior branches of the sacral arteries. 


INTERNAL Iniac ArtTERY. (Fig. 337.) 


The internal iliac artery supplies the walls and viscera of the pelvis, the gene- 
rative organs, and inner side of the thigh. It is a short, thick vessel, smaller, in 
the adult, than the external iliac, and about an inch and a half in length, which 
arises at the point of bifurcation of the common iliac ; and, passing downwards to 
the upper margin of the great sacro-sciatic foramen, divides into two large trunks, 
an anterior and posterior; a partially obliterated cord, the hypogastric artery, 
extending from the extremity cf the vessel forwards to the bladder. 

Relations.—In front, with the ureter, which separates it from the peritoneum. 
Behind, with the internal iliac vein, the lumbo-sacral nerve, and Pyriformis 
muscle. By its owter sede, near its origin with the Psoas magnus muscle. 


PLAN OF THE RELATIONS OF THE INTERNAL ILIAC ARTERY. ° 


In Front. 


Peritoneum. 
Ureter. 
Outer side. 
Internal 
Psoas magnus. Tiiac. 
Behind. 


Internal iliac vein. 
Tumbo-sacral nerve. 
Pyriformis muscle. 


In the fetus, the internal iliac artery (hypogastric) is twice as large as the 
external iliac, and appears to be the continuation of the common iliac. Passing 
forwards to the bladder, it ascends along the sides of that viscus to its summit, to 
which it gives branches; it then passes upwards along the back part of the anterior 
wall of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed through the umbilical opening, the two arteries twine round 
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the umbilical vein, forming with it the umbilical cord; and, ultimately, ramify in 
the placenta. The portion of the vessel within the abdomen is called the hypo- 
gastric artery ; and that external to that cavity, the umbilical artery. 

_At birth, when the placental circulation ceases, the upper portion of the hypo- 
gastric artery, extending from the summit of the bladder upwards to the umbilicus 
contracts, and ultimately dwindles to a solid fibrous cord; but the lower portion, 
extending from its origin (in what is now the internal iliac artery) for about an 


Vig. 337.—Arteries of the Pelvis. 





inch and a half to the wall of the bladder, and thence to the summit of tha? organ, 
is not totally impervious, though it becomes considerably reduced in size; and 
serves to convey blood to the bladder, under the name of the superior vesical 
artery. : 

Peculiarities as regards length.—In two-thirds of a large nwmber of cases, the length of 
the internal iliac varied between an inch and an inch and a half; in the remaining third, 
it was more chara longer than shorter, the maximum length being three inches, the 
minimum half an inch. 

The lengths of the common and internal iliac arteries bear an inverse proportion to 
each other, the internal iliac artery being long when the common iliac is short, and vice 
versd, 

As regards its place of division.—The place of division of the internal iliac varies be- 
tween the upper margin of the sacrum, and the upper border of the sacro-sciatic foramen. 

The arteries of the two sides in a series of cases often differed in length, but neither 
seemed constantly to exceed the other. 
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Surgical Anatomy.—The application of a ligature to the internal iliac rey may be 
required in cases of aneurism or hemorrhage affecting one of its branches. The vessel 
may be secured by making an incision through the abdominal parietes in the iliac region, 
in a direction and to an extent similar to that for securing the common iliac; the trans- 
versalis fascia having been cautiously divided, and the peritoneum pushed inwards from 
the iliac fossa towards the pelvis, the finger may feel the pulsation of the external iliac at 
the bottom of the wound; and, by tracing this vessel upwards, the internal iliac is arrived 
at, opposite the sacro-iliac articulation. It should be remembered that the vein lies be- 
hind, and on the right side, a little external to the artery, and in close contact with it ; the 
ureter and peritoneum, which lie in front, must also be avoided. The degree of facility in 
applying a ligature to this vessel will mainly depend upon its length. It has been seen that, 
in the great majority of the cases examined, the artery was short, varying from an inch to 
an inch and a half; in these cases, the artery is deeply seated in the sat when, on the 
contrary, the vessel is longer, it is found partly above that cavity. If the artery is very 
short, as occasionally happens, it would be preferable to apply a ligature to the common 
iliac, or upon the external and internal iliacs at their origin. 

Collateral Circulation.—In Prof. Owen's dissection of a case in which the internal iliac 
artery had been tied by Stevens ten years before death, for aneurism of the sciatic artery, 
the internal iliac was found impervious for about an inch above the point where the liga- 
ture had been applied; but the obliteration did not extend to the origin of the external 
iliac, as the ilio-lumbar artery arose just above this point. Below the point of obliteration, 
the artery resumed its natural diameter, and continued so for half an inch; the obturator, 
lateral sacral, and gluteal arising in succession from the latter portion. The obturator 
artery was entirely obliterated. The lateral sacral artery was as large as a crow's quill, 
and had a very free anastomosis with the artery of the opposite side, and with the middle 
sacral artery. The sciatic artery was entirely obliterated as far as its point of connection 
with the aneurismal tumour; but, on the distal side of the sac, it was continued down 
along the back of the thigh nearly as large in size as the femoral, being pervious about an 
saoh below the sac by receiving an anastomosing vessel from the profunda.* Tho circulation 
was carried on by the anastomoses of the uterine and ovarian arteries; of the opposite 
vesical arteries ; of the hemorrhoidal branches of the internal iliac, with those from the 
inferior mesenteric ; of the obturator artery, by means of its pubic branch, with the vessel 
of the opposite side, and with the epigastric and internal circumflex; of the circumflex 
and perforating branches of the profunda femoral, with the sciatic; of the gluteal, with 
the posterior branches of the sacral arteries; of the ilio-lumbar, with the last lumbar; of 
Soe a with the middle sacral; and of the circumflex iliac, with the ilio-lumbar 
and gluteal. : 


BRANCHES OF THE INTERNAL ILIAC. 


From the Anterior Trunk. From the Posterior Trunk. 


Superior vesical. Tlio-lumbar. 

Middle vesical. Lateral sacral. , 
Inferior vesical. Gluteal. 

Middle hemorrhoidal. . 
Obturator. 

Internal: pudic. 

Sciatic. 


Uterine. 
enone: { Vaginal. 


The superior vesical is that part of the foetal hypogastric artery which remains 
pervious after birth. It extends to the side of the bladder, distributing numerous 
branches to the apex and body of the organ. From one of these a slender vessel 
is derived, which accompanies the vas deferens in its course to the testis, where it 
anastomoses with the spermatic artery. This is the artery of the vas deferens. 
Other branches supply the ureter. 

The middle vesical, usually a branch of the superior, is distributed to the base 
of the bladder, and under surface of the vesicul~ seminales. 

The inferior vesical arises from the anterior division of the internal iliac, fre- 
quently in common with the middle hemorrhoidal, and is distributed to the base 
of the bladder, the prostate gland, and vesiculm seminales. The branches distri- 
ey to the prostate communicate with the corresponding vessel of the opposite 
side. 

* Medico-Chururgical Trana., vol. xvi. 
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The middle hemorrhoidal artery usually arises together with the preceding 
vessel. It supplies the rectum, anastomosing with the other hmmorrhoidal arteries. 
_ The uterine artery passes downwards from the anterior trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course on the side of this 
viscus, between the layers of the broad ligament, it distributes branches to its sub- 
stance, anastomosing, near its termination, with a branch from the ovarian artery. 
Branches from this vessel are also distributed to the bladder and ureter. 

The vaginal artery is analogous to the inferior vesical in the male; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to the 
neck of the bladder and contiguous part of the rectum. 

The Obturator Artery usually arises from the anterior trunk of the internal 
iliac, frequently from the posterior. It passes forwards below the brim of the 
pelvis, to the canal in the upper border of the obturator foramen, and escaping 
from the pelvic cavity through this aperture, divides into an internal and an 
external branch. In the pelvic cavity this vessel lies upon the pelvic fascia, be- 
neath the peritoneum, and a little below the obturator nerve ; and whilst passing 
through the obturator foramen, is contained in an oblique canal, formed by the 
horizontal branch of the pubes, above, and the arched border of the obturator 
membrane, below. _ 

Branches.— Within the pelvis, the obturator artery gives off an iliac branch to 
the iliac fossa, which supplies the bone, and the Iliacus muscle, and anastomoses 
with the ilio-lumbar artery ; a vesical branch, which runs backwards to supply the 
bladder ; and a pubic branch, which is given off from the vessel just before it 
leaves the pelvic cavity. This branch ascends upon the back of the pubes, com- 
municating with offsets from the epigastric artery, and with the corresponding 
vessel of the opposite side. ‘This branch is placed on the inner side of the femoral 
ring. Haternal to the pelvis, the obturator artery divides into an external and an 
internal branch, which are deeply situated beneath the Obturator externus muscle ; 
skirting the circumference of the obturator foramen, they anastomose at the lower 
part of this aperture with each other, and with branches of the internal circumflex 
artery. 

The internal branch curves downwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator externus muscle, Pectineus, 
Adductors, and Gracilis, and anastomoses with the external branch, and with the 
internal circumflex artery. 

The external branch curves round the outer margin of the foramen, to the 
space between the Gemellus inferior and Quadratus femoris, where it anastomoses 
with the sciatic artery. It supplies the Obturator muscles, anastomoses, as it 
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passes backwards, with the internal branch and with the internal circumflex, and 
sends a branch to the hip-joint through the cotyloid notch, which ramifies on the 
round ligament as far as the head of the femur. 


Peculiarities.—In two out of every three cases the obturator arises from the internal 
iliac; in one case in 3} from the epigastric; and in about one in seventy-two cases by two 
roots from both veesels. It arises in about the same proportion from the external iliac 
artery. The origin of the obturator from the epigastric 1s not commonly found on both 
sides of the same body. 
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When the obturator artery arises at the front of the pelvis from the epigastric, it descends 
almost vertically to the upper part of the obturator foramen. The artery in this course 
usually lies in contact with the external iliac vein, and on the outer side of the femoral ring 
(338, fe. 1); in such cases it would not be endangered in the operation for femoral hernia. 
Occasionally, however, it curves inwards along the free margin of Gimbernat's ligament 
(338, fig. 2), and under such circumstances would almost completely encircle the neck of a 
hernial sac (supposing a hernia to exist in such a case), and would be in great danger of 
being wounded if an operation was performed. 

The Internal Pudic is the smaller of the two terminal branches of the anterior 
trunk of the internal iliac, and supplies the external organs of generation. It 
passes downwards and outwards to the lower border of the great sacro-sciatic 
foramen, and emerges from the pelvis between the Pyriformis and Coccygeus 
muscles; it then crosses the spine of the ischium, and re-enters the pelvis through 
the lesser sacro-sciatic foramen. The artery now crosses the Obturator internus 
muscle, along the outer wall of the ischio-rectal fossa, being situated about an 
inch and a half above the lower margin of the ischial tuberosity. It is here con- 
tained in a sheath of the obturator fascia and gradually approaches the margin of 


Fia. 339.—The Internal Pudice Artery and its Branches in the male. 
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the ramus of the ischium, along which it ascends forwards and upwards, pierces 
the posterior layer of the deep perinwal fascia, and runs forwards along the inner 
margin of the ramus of the pubes; finally, it perforates the anterior layer of the 
deep perineal fascia, and divides into its two terminal branches, the dorsal artery 
of the penis, and the artery of the corpus cavernosum. 

Relations.—In the first part of its course, within the pelvis, it lies in front of 
the Pyriformis muscle and sacral plexus of nerves, and on the outer side of the 
rectum (on the left side). As it crosses the spine of the ischium, it is covered by 
the Gluteus maximus. In the pelvis, it-lies on the outer side of the ischio-rectal 
fossa, upon the surface of the Obturator internus muscle, contained in a fibrous 
canal formed by the obturator fascia and the falciform process of the great sacro- 
sciatic ligament. It is accompanied by the pudic veins, and the internal pudic 
nerve. : 


Peculiarities.—The internal pudic is sometimes smaller than usual, or fails to give off 
one or two of its usual branches; in such cases, the deficiency is supplied by branches 
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derived from an additional vessel, the accessory pudic, which generally arises from the 
pudic artery before its exit from the great sacro-sciatic foramen, and passes forwards near 
the base of the bladder, on the upper part of the prostate gland, to the perineum; it then 
perforates the triangular ligament and gives off the branches, usually derived from the 
pudie artery. The deficiency most art Geter met with is that in which the internal 
pudic ends as éhe artery of the bulb; the artery of the corpus cavernosum and arteria 
dorsalis penis being derived from the accessory pudic. Or the pane may terminate as the 
superficial perineal, the artery of the bulb being derived, with the other two branches, from 
the accessory vessel. 

The relation of the accessory pudic to the prostate gland and urethra, is of the greatest 
interest in a surgical point of view, as this vessel is in danger of being wounded in the 
lateral operation of lithotomy. The student should also study the position of the internal 
pudic artery and its branches, when running a normal course, with regard to the same 
operation. The superficial arteries of the perineum and the transverse perinmal are, of 
necessity, divided in this operation, but the hemorrhage from these vessels is seldom 
excessive ; should a ligature be required it can readily be applied on account of their 
superficial position. The artery of the bulb may be divided if the incision be carried too 
far forwards, and wound of this vessel may be attended with serious or even fatal conse- 
quences. The main trunk of the internal eo artery stands a risk of being wounded if 
the incision be carried too far outwards; but being bound down by the strong obturator 
fascia and under cover of the ramus of the ischium, the accident is not very likely to occur 
unless the vessel runs an anomalous course. 


Branches.— Within the pelvis, the internal pudic gives off several small branches 
which supply the muscles, sacral nerves, and pelvic viscera. In the perinewm the 
following branches are given off :— 


Inferior hemorrhoidal. Artery of the bulb. 
Superficial perinsal. Artery of the corpus cavernosum. 
Transverse perineal. Dorsal artery of the penis. 


—_ 


The inferior hemorrhoidal are two or three small arteries which arise from 
the internal pudic as it passes above the tuberosity of the ischium. Crossing the 
ischio-rectal fossa, they are distributed to the muscles and integument of the anal 
region. 

The superficial perineal artery supplies the scrotum and muscles and integu- 
ment of the perineum. It arises from the internal pudic, in front of the preced- 
ing branches, and turns upwards, crossing either over or under the Transversus 
perinei muscle and runs forwards, parallel to the pubic arch, in the interspace be- 
tween the Accelerator urine and Erector penis muscles, both of which it supplies, 
and ia finally distributed to the skin of the dartos and scrotum. In its passage 
through the perineum it lies beneath the superficial perineal fascia. 

The transverse perinwal is a small branch which arises either from the internal 
pudic, or from the superficial perinal artery as it crosses the Transversus perinei 
muscle. It runs transversely inwards along the cutaneous surface of the Transversus 
perinei muscle, which it supplies, as well as the structures between the anus and 
bulb of the urethra, and anastomoses with the one of the opposite side. 

The artery of the bulb is a large but very short vessel which arises from the in- 
ternal pudic between the two layers of the deep perineal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It gives 
off a small branch which descends to supply Cowper’s gland. ‘This artery is of con- 
siderable importance in a surgical point of view, as it is in danger of being wounded 
in the lateral operation of lithotomy, an accident usually attended in the adult 
with alarming hemorrhage. The vessel is sometimes very small, occasionally 
wanting, or even double. It sometimes arises from the internal pudic earlier than 
usual, and crosses the perineum to reach the back part of the bulb. In sucha 
cage the vessel could hardly fail to be wounded in the performance of the lateral 
operation for lithotomy. If, on the contrary, it should arise from an accessory 
pudic, it lies more forward than usual, and is out of danger in the operation. 

The artery of the corpus cavernosum, one of the terminal branches of the 
internal ' pudic, arises from that vessel while it is situated between the crus penis 
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and the ramus of the pubes; piercing the crus penis obliquely, it rans forwards in 
the centre of the corpus cavernosum, to which its branches are distributed. 

The dorsal artery of the penis ascends between the crus and pubic symphysis, 
and piercing the suspensory ligament, runs forwards on the dorsum of the penis 
to the glans, where it divides into two branches, which supply the glans and pre- 
puce. On the dorsum of the penis, it lies immediately beneath the integument, 
parallel with the dorsal vein and the corresponding artery of the opposite side, 
It supplies the integument 
and fibrous sheath of the Fra. 340.—The Arteries of the Gluteal and Posterior — 
corpus cavernosum, send- Femoral Regions. 
ing branches through the 
sheath to anastomose with 
the preceding vessel. 

The internal pudic 
artery in the female is 
smaller than in the male. 
Its origin and course are 
similar, and there is con- 
siderable analogy in the 
distribution ofits branches. 
The superficial artery sup- 
plies the labia pudendi; 
the artery of the bulb 
supplies the erectile tissue 
of the bulb of the vagina, Pe J BB 
whilst the two terminal Roe we = 4 
branches supply the cli- at 
toris; the artery of the WD ae), - 
corpus cavernosum, the | ee) | riefratig 
cavernous body of the cli- ‘ wer OS ae 
toris; and the arteria dor- 
salis clitoridis, the dorsum 


of that organ. | Hitt: AS, Sy . 
The Sciatic Artery (fig. VW WAY \ ASS <n alee 

340), the larger of the two WA) "| 

terminal branches of the ‘ } \'\ aN j  Kefooiar Pe fret 


anterior trunk of the in- 
ternal iliac, is distributed 
to the muscles on the.back 
of the pelvis. It passes 
down to the lower part 
of the great sacro-sciatic 
foramen, behind the in- 
ternal, pudic, resting on 
the sacral plexus of nerves 
and Pyriformis muscle, 9. ese! Ant 
and escapes from the pelvis 
between the Pyriformis 
and Coccygeus. It then 
descends in the interval 
between the trochanter 
major and tuberosity of 
the ischium, accompanied. 

by the sciatic nerves, and covered by the Gluteus maximus, and divides izito 
branches, which supply the deep muscles at the back of the hip. _ 

_ Within the pelvis it distributes branches to the Pyriformis, Coccygeus, and 
Levator ani muscles ; some hemorrhoidal branches, which supply the rectum, and 
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occasionally take the place of the middle hemorrhoidal artery ; and vesical branches 
to the base and neck of the bladder, vesicule seminales, and prostate gland. Hx- 
ternal to the pelvis, it gives off the following branches: 


Coccygeal. Comes nervi ischiadici. 
inferior Gluteal. Muscular. 
Articular. 


The coccygeal branch runs inwards, pierces the great sacro-sciatic ligament, 
and supplies the Glutens maximus, the integument, and other structures on the 
back of the coccyx. 

The inferior gluteal branches, three or four in number, supply the Gluteus 
maximus muscle anastomosing with the gluteal artery in the substance of the 
muscle. 

The comes nervi ischiadici is a long slender vessel, which accompanies the 
great sciatic nerve for a short distance ; it then penetrates it, and runs in its sub- 
stance to the lower part of the thigh. + 

The muscular branches supply the muscles on the back part of the hip, ana- 
stomosing with the gluteal, external branch of the obturator, internal and external 
circumflex, and superior perforating arteries. 

Some articular branches are distributed to the capsule of the hip-joint. 

The Tlio-Lumbar Artery ascends beneath the Psoas muscle and external iliac 
vessels, to the upper part of the iliac fossa, where it divides into a lumbar and 
an iliac branch. 

‘The lumbar branch supplies the Psoas and Quadratus lumborum muscles, ana- 
stomosing with the last lumbar artery, and sends & small spinal branch through 
the intervertebral foramen, between the last lumbar vertebra and the sacrum, into 
the spinal canal, to supply the spinal cord and its membranes. 

The iliac branch descends to supply the Iliacus muscle, some offsets, running 
between the muscle and the bone, anastomosing with the iliac branch of the obtu- 
rator ; one of these enters an oblique canal to supply the diploé, whilst others run 
along the crest of the ilium, distributing branches to the Gluteal and Abdominal 
muscles, and anastomosing in their course with the gluteal, circumflex iliac, ex- 
ternal circumflex, and epigastric arteries. | 

The Lateral Sacral Arteries (fig. 337) are usually two in number on each side, 
superior and inferior. : 

The superior, which is of large size, passes inwards, and, after anastomosing 
with branches from the middle sacral, enters the first or second sacral foramen, is 
distributed to the contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles qn the dorsum of the 
sacrum, anastomosing with the gluteal. 

The inferior passes obliquely across the front of the Pyriformis muscle and 
sacral nerves to the inner side of the anterior sacral foramina, descends on the 
front of the sacrum, and anastomoses over the coccyx with the sacra media and 
opposite lateral sacral arteries. In its course, it gives off branches, whigh enter 
the anterior sacral foramina; these, after supplying the bones and membranes of 
the interior of the spinal canal, escape by the posterior sacral foramina, and are 
distributed to the muscles and skin on the dorsal surface of the sacrum, anasto- 
mosing with the gluteal. 

The Gluteal Artery is the largest branch of the internal iliac, and appears to 
be the continuation of the posterior division of that vessel. It is a short, thick 
trunk, which passes out of the pelvis above the upper border of the Pyriformis 
muscle, and immediately divides into a superficial and deep branch. Within the 
pelvis, it gives off a few muscular branches to the Iliacus, Pyriformis, and Obtura- 
tor internus, and just previous to qujtting that cavity a nutrient artery, which 
enters the ilium. 7 . . 

The superficial branch passes beneath the Gluteus maximus, and divides into 
numerous branches, some of which supply that muscle, whilst others perforate its 
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tendinous origin, and supply the integument covering the posterior surface of the 
sacrum, anastomosing with the posterior branches of the sacral arteries. 

The deep branch runs between the Gluteus medius and minimus, and subdivides 
into two. Of these, the superior division, continuing the original course of the 
vessel, passes along the upper border of the Gluteus minimus tp the anterior 
superior spine of the ilium, anastomosing with the circumflex iliac and ascending 
branches of the external circumflex artery. The inferior division crosses the 
Gluteus minimus obliquely to the trochanter major, distributing branches to the 
Glutei muscles, and inosculates with the external circumflex artery. Some 
branches pierce the Gluteus minimus to supply the hip-joint. 


EixternaL Iniac Artery. (Fig. 337.) 


The external iliac artery is the chief vessel which supplies the lower limb. It 
is larger in the adult than the internal iliac, and passes obliquely downwards and 
outwards along the inner border of the Psoas muscle, from the bifurcation of the 
common iliac to Poupart’s ligament, where it enters the thigh, and becomes the 
femoral artery. The course of this vessel would be indicated by that portion of 
a line drawn from the left side of the umbilicus to a point midway between the 
anterior superior spinous process of the ilium and the symphysis pubis, which lies 
below the level of the anterior superior processes. 

Relations. —Jn front, with the peritoneum, subperitoneal areolar tissue, the in- 
testines, and a thin layer of fascia, derived from the iliac fascia, which surrounds 
the artery and vein. At its origin it is occasionally crossed by the ureter. The 
spermatic vessels descend for some distance upon it near its termination, and it is 
crossed in this situation by the genital branch of the genito-crural nerve and the 
circumflex iliac vein; the vas deferens curves down along its inner side. Behind, 
it is in relation with the external iliac vein, which, at the femoral arch, lies at its 
inner side ; on the left side the vein is altogether internal to the artery. Hzternally, 
it rests against the Psoas muscle, from which it is separated by the iliac fascia. 
The artery rests upon this muscle, near Poupart’s ligament. Numerous lymphatic 
vessels and glands are found lying on the front and inner side of the vessel. 


PLAN OF THE RELATIONS OF THE EXxTERNAL InraAc ARTERY. 







In front. 
Peritoneum, intestines, and fascia. 
Near Spermatic vessels. 
Poupart’s Genito-crural nerve (genital branch). 
Ligament. Circumflex iliac vein. 
Lymphatic vessels and glands. 
-- Outer side. Inner side. 
o  Psoas magnus. era External iliac vein and vas deferens 
_Tliac fascia. at femoral arch. 


Behind. 
External iliac vein. 
Psoas magnus. 


Surgical Anatomy.—The application of a ligature to the external iliac may be required 
in cases of aneurism of the femoral artery, or in cases of secondary hemorrhage, after the 
latter vessel has been tied for popliteal aneurism. This vessel may be secured in any part 
of its course, excepting near its upper end, which is to be avoided on account of the 
proximity of the great stream of blood in the ixternal iliac, and near its lower end, which 
should also be avoided, on account of the proximity of the epigastric and circumflex iliac 
vessels. One of the chief points in the i once of the operation is to secure the 
vessel without injury to the peritoneum. 6 patient having been placed in the recumbent 
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position, an incision should be made, commencing below at & point about three quarters of 
an inch above Poupart’s ligament, and a little external to its middle, and running upwards 
and outwards, para to Poupart’s ligament, to a point above the anterior superior spine 
of the ilium. en the artery is deeply seated, more room will be required, and may be 
obtained by curving the incision from the point last named inwards towards the umbilicus 
for a short distamce ; or, if the lower part of the artery is to be reached, the surgeon may 
adopt the plan advocated by Sir Astley Cooper, by making an incision close to Poupart's 
ligament from about half-an-inch outside the external abdominal ring to one inch internal 
to the anterior superior spine of the ilium. ‘This incision, being made in the course of the 
fibres of the aponeurosis of the external oblique is less likely to be followed by a ventral 
hernia, but there is danger of wounding the epigastric artery. Abernethy, who first tied 
this artery, made his incision in the course of the vessel. The abdominal muscles and 
transversalis fascia having been cautiously divided, the peritoneum should be separated 
from the iliac fossa and pushed towards the pelvis; and on introducing the finger to the 
bottom of the wound the artery may be felt pulsating along the inner border of the Psoas 
muscle. The external iliac vein is generally found on the inner side of the artery, and 
must be cautiously separated from it by the finger-nail, or handle of the knife, and the 
aneurism needle should be introduced on the inner side, between the artery and vein. 

Collateral Cireulation.—The principal anéstomoses in carrying on the collateral circula- 
tion, after the application of a ligature to the external iliac, are—the ilio-lumbar with the 
circumflex iliac ; the gluteal with the external circumflex; the obturator with the internal 
circumflex ; the sciatic with the superior perforating and circumflex branches of the pro- 
funda artery; the internal pudic with the external pudic, and with the internal circumflex. 
When the obturator arises from the epigastric, it is supplied with blood by branches, either 
from the internal iliac, the lateral sacral, or the internal pudic. The epigastric receives 
its supply from the internal mammary and inferior intercostal arteries, and from the in- 
ternal iliac, by the anastomoses of its branches with the obturator. 

In the dissection of a limb, eighteen years after the successful ligature of the external 
iliac artery, by Sir A. Cooper, which is to be found in Guy’s Hospital Reports, vol. i. p. 50, 
the anastomosing branches are described in three sets. An anterior set. 1. Avery largo 
branch from the ilio-luubar artery to the circumflex iliac; 2. Another branch from the 
ilio-lumbar, joined by one from the obturator, and breaking up into numerous tortuous 
branches to anastomose with the external circumflex; 3. Two other branches from the 
obturator, which passed over the brim of the pelvis, communicated with the epigastric, 
and then broke up into a plexus to anastomore with the internal circumflex. An inter 
set. Branches given off from the obturator, after quitting the pelvis, which ramified 
among the adductor muscles on the inner side of the hip-joint, and Joined most freely with 
branches of the internal circumflex. A posterior set. 1. Three large branches from the 
gluteal to the external circumflex; 2. Several branches -from the sciatic around the great 
sciatic notch to the internal and external circumflex, and the perforating branches of the 
profunda. 


Branches.—Besides several small branches to the Psoas muscles and the neigh- 
bouring lymphatic glands, the external iliac gives off two branches of considerable 
size, the 

Deep Epigastric and Deep Circumflex Iliac. 


The Deep Epigastric Artery arises from the external iliac, a few lines above 
Poupart’s ligament. It at first descends to reach this ligament, and then ascends 
obliquely along the inner margin of the internal abdominal ring, lying between 
the transversalis fascia and peritoneum, and passing upwards enters the sheath of 
the Rectus muscle over the semilunar fold of Douglas, having first perforated the - 
transversalis fascia. It then ascends on the posterior surface of the muséle, and 
finally divides into numerous branches, which anastomagse above the umbilicus 
with the terminal branches of the internal mammary and inferior intercostal 
arteries. It is accompanied by two veins, which usually unite into a single trunk 
before their termination in the external iliac vein. As it winds round the internal 
abdominal ring it is crossed on its outer side by the vas deferens in the male 
and the round ligament in the female. 

Branches.—The branches of this vessel are the following: the cremasteri, 
which accompanies the spermatic cord, and supplies the Cremaster muscle, 
anastomosing with the spermatic artery; a pubic branch, which runs across 
Poupart’s ligament, and then descends behind the pubes to the inner side of the 
femoral ring, and anastomoses with offsets from the obturator artery ; muscular 
branches, some of which are distributed to the abdominal muscles and peritoneum, 
anastomosing with the lumbar and circumflex iliac arteries : others perforate the 
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tendon of the External oblique and supply the integument, anastomosing with 
branches of the external epigastric. | 

Peouliarities.—The origin of the epigastric may take place from any part of the external 
iliac between Poupart’s ligament and two inches and a half above it; or it may arise below 
this ligament, from the femoral, or from the deep femoral. e 

Union with branches.—It frequently arises from the external iliac, by a common trunk 
with the obturator. Sometimes the epigastric arises from the obturator, the latter vessel 
being furnished by the internal iliac, or the epigastric may be formed of two branches, one 
derived from the external iliac, the others from the internal iliac. 


The Deep Circumfiex Iliac Artery arises from the outer side of the external 
iliac nearly opposite the epigastric artery. It ascends obliquely outwards behind 
Poupart’s ligament contained in a fibrous sheath formed by the junction of the 
transversalis and iliac fascie to the anterior superior spinous process of the ilium. 
It then runs along the inner surface of the crest of the ilium to about its middle, 
where it pierces the Transversalis, and runs backwards between that muscle 
and the Internal oblique, to anastomose with the ilio-lumbar and gluteal arteries. 
Opposite the anterior superior spine of the ilium, it gives off a large branch, which 
ascends between the internal oblique and Transversalis muscles, supplying them 
and anastomosing with the lumbar and epigastric arteries. The circumflex iliac 
artery is accompanied by two veins. These unite into a single trunk which crosses 
the external iliac artery just above Poupart’s ligament, and enters the external 
iliac vein. 


FremoraL Artery. (Fig. 341.) 


The femoral artery is the continuation of the external iliac. It commences 
immediately behind Poupart’s ligament, midway between the anterior superior 
spine of the ilium and the symphysis pubis, and passing down the fore part and 
inner side of the thigh, terminates at the opening in the Adductor magnus, at the 
junction of the middle with the lower third of the thigh, where it becomes the 
popliteal artery. The upper two thirds of a line drawn from a point midway 
between the anterior superior spine of the ilium and the symphysis pubis to the 
inner side of the inner condyle of the femur, with the thigh abducted and rotated 
outwards will indicate the course of the artery. This vessel, at the upper part of 
the thigh, lies a little internal to the head of the femur; in the lower part of its 
course, on the inner side of the shaft of the bone, and between these two parts, 
the vessel is far away from the bone. 

In the upper third of the thigh the femoral artery is very superficial, being 
covered by the integument, inguinal glands, and the superficial and deep fascie, 
and is contained in a triangular space, called ‘ Scarpa’s triangle.’ 

Scarpa’s triangle.—Scarpa's triangle corresponds to the depression seen imme- 
diately below the fold of the groin. It is a triangular space, the apex of which is 
directed downwards, and the sides of which are formed externally by the Sartorius, 
internally by the Adductor longus, and above by Poupart’s ligament. The floor of 
this space is formed from without inwards by the Iliacus, Psoas, Pectineus, 
Adductor longus, and a small part of the Adductor brevis muscles; and it is 
divided into two nearly equal parts by the femoral vessels, which extend from the 
middle of its base to its apex : the artery giving off in this situation its cutaneous 
and profunda branches, the vein receiving the deep femoral and internal saphenous 
veins. In this space the femoral artery rests on the inner margin of the Psoas 
muscle, which separates it from the capsular ligament of the hip-joint. The artery 
in this situation has in front of it filaments from the crural branch of the genito- 
crural nerve, and branches from the anterior crural, one of which is usually of 
considerable size; behind the artery is the branch to the Pectineus from the 
anterior crural. The femoral vein lies at its inner side, between the margins of 
the Pectineus and Psoas muscles. The anterior crural nerve lies about half an 
inch to the outer side of the femoral artery, deeply imbedded between the Iliacus 
and Psoas muscles. The femoral artery and vein are enclosed in a strong fibrous 
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sheath formed by fibrous and cellular tissue, and by a process of fascia sent in- 
wards, from the fascia lata: the vessels are separated, however, from one another 
by a thin fibrous partition. 

In the middle third of the thigh, the femoral artery is more deeply seated, 
being covered, by the integument, the superficial and deep fascia, and the Sar- 

torius, and is contained 
Fic. 341.—Surgical Anatomy of the Femoral Artery. in an aponeurotic canal 
(Hunter’s canal), This 
canal is a depression be- 
tween the Vastus internus 
externally and the Ad- 
ductor longus and magnus 
internally, covered over 
by a dense fibrous band, 
which extends transversely 
from the Vastus internus 
to the tendons of the Ad- 
ductor longus and magnus 
muscles. The femoral vein 
lies on the outer side of 
the artery, in close appo- 
sition with it, and, still 
more externally, is the 
internal (long) saphenous 
nerve. 

Relations.—/’rom above 
downwards, the femoral 
artery rests upon the Psoas 
muscle, which separates it 
from the margin of the 
pelvis and capsular liga- 
ment of the hip; it is 
next separated from the 
Leng SephonexsMern Pectineus by the profunda 
sp: vessels and femoral vein ; 

sivmniceNeyne it. then lies upon the Ad- 
ductor longus; and lastly, 
upon the tendon of the 
Adductor Magnus, the fe- 
moral vein being inter- 
posed. To its inner side, 
it is in relation, above, 
with the femoral vein, and 
oe - _ lower down, with the Ad- 
we gh, I ductor longus, and Sar- 
G torius. To its outer side, 

. a the Vastus internus sepa- 
Lefer. Baterual Actior Wah na | it NENG rates it from the femur, 





course, 

The femoral vein, at 
Poupart’s ligament, lies 
close to the inner side of the artery, separated from it by a thin fibrous partition, 
but, as it descends, gets behind it, ang then to its outer side. 

The internal saphenous nerve is situated on the outer side of the artery, in the 
middle third of the thigh, beneath the aponeurotic covering, but not usually within 
the sheath of the vessels. Small cutaneous nerves cross the front of the sheath. | 
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PLAN OF THE RELATIONS OF THE FEMORAL ARTERY. 


In front. 
Fascia lata. ~ 
Branch of anterior crural nerve to vastus internus. 
Sartorius. : 


Long saphenous nerve. 
Aponeurotic covering of Hunter's canal. 


| Inner side. Outer stde. 
Femoral vein (at upper part). Vastus internus. 
Adductor longus. hens Femoral vein (at lower part). 
\ 


Sartorius. 


Behind. 


Psoas magnus. 
Profunda vein. 
Pectineus. _ 
Adductor longus. 
Femoral vein. 
Adductor magnus. - 


Peculiarities.—Dowble femoral re-united.—Four cases are at present recorded, in which 
the femoral artery divided into two trunks below the origin of the profunda, and became 
re-united near the opening in the Adductor magnus, so as to form a single popliteal artery. 
One of them occurred in a patient operated upon for popliteal aneurism. 

Change of Position.—A similar number of cases have been recorded, in which the 
femoral artery was situated at the back of the thigh, the vessel being continuous above with 
the internal iliac, escaping from the pelvis through the great sacro-sciatic foramen, and 
accompanying the great sciatic nerve to the popliteal space, where its division occurred 
in ra usual manner. The external iliac in these cases was small and terminated in the 
profunda. 

Position of the Vein.—The femoral vein is occasionally placed along the inner side of 
the artery, throughout the entire extent of Scarpa’s intgls ; or it may be slit, so that a 
large vein is placed on each side of the artery for a greater or less extent. 

Origin of the Profunda.—This vessel occasionally arises from the inner side, and more 
rarely, from the back of the common trunk; but the more important peculiarity, in a 
surgical point of view, is that which relates to the height at which the vessel arises from 
the femoral. In three-fourths of a large number of cases, it arose between one or two 
inches below Poupart’s ligament; in a few cases, the distance was less than an inch; 
more rarely, opposite the ligament; and in one case, above Poupart’s ligament, from 
the external iliac. Occasionally, the distance between the origin of the vessel and 
eee ligament exceeds two inches, and in one case it was found to be as much as four 
inches. 

Surgical Anatomy.—Compression of the femoral artery, which is constantly requisite 
in amputations and other operations on the lower limb, and also for the cure of popliteal 
aneurisms, is most effectually made immediately below Poupart’s ligament. In this 
situation the artery is very superficial, and is merely separated from the margin of the 
acetabulum and front of the head of the femur, by the Psoas muscle; so that the surgeon, 
by means of his thumb, or a compressor, may effectually control the circulation through 
it. This vessel may also be compressed in the middle third of the thigh, by placing a 
compresg over the artery, beneath the tourniquet, and directing the pressure from within 
outwards, so as to compress the vessel against the inner side of the shaft of the femur. 

The application of a ligature to the femoral artery may be required in cases of wound 
or aneurism of the arteries of the leg, of the popliteal or femoral; and the vessel may be 
exposed and tied in any part of its course. The great depth of this vessel at its lower part, 
its close connection with important structures, and the density of its sheath, render the 
operation in this situation one of much greater difficulty than the application of a ligature 
at its upper part, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered 
unsafe, on account of the connection of large branches with it, the epigastric and circun- 
flex iliac arising just above its origin ;.the profunda, from one to two inches below; occa- 
sionally, also, one of the circumflex arteries arises from the vessel in the interspace between 
these. The profunda sometimes arises higher than the point above mentioned, and rarely 
between two or three inches (in one case four) below Poupart’s ligament. It would 
appear, then, that the most favourable situation for the application of a ligature to the 
femoral, is between four and five inches from its point of origin. In order to expose the 
artery in this situation, an incision, between two and three inches long, should be made in 
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the course of the vessel, the patient lying in the recumbeut position, with the linib slightly 
flexed and abducted. A large vein is frequently met with, passing in the course of the 
artery to join the saphena; this must be avoided, and the fascia lata having been cautiously 
divided, and the Sartorius exposed, that muscle must be drawn outwards, in order to fully 
expose the sheath of the vessels. The finger being introduced into the wound, and the 
pulsation of the artery felt, the sheath should be divided over the artery to a sufficient 
extent to allow of the introduction of the ligature, but no further; otherwise the nutrition 
of the coats of the vessel may be interfered with, or muscular branches which arise from 
the vessel at irregular intervals may be divided. In this part of the operation, a small 
nerve which crosses the sheath should be avoided. The aneurism needle must be care- 
fully introduced and kept close to the artery, to avoid the femoral vein, which lies behind 
the vessel in this part of its course. 

To expose the artery, in Hunter's canal, an incision should be made through the 
integument, between three and four inches in length, a finger’s breadth internal to the 
line of the artery, in the middle of the thigh—i.e., midway between the groin and the 
knee. The fascia lata having been divided, and the Sartorius muscle exposed, it should 
be drawn inwards, when the strong fascia which is stretched across from the Adductors 
to the Vastus internus, will be exposed, and must be freely divided; the sheath of the 
vessels is now seen, and must be opened, andthe artery secured by passing the aneurism 
needle between the vein and artery, in the direction from within outwards. ‘The femoral 
vein in this situation lies on the outer side of the artery, the long saphenous nerve on its 
anterior and outer side. 

It has been seen that the femoral artery occasionally divides into two trunks below the 
origin of the profunda. If, in the operation for tying the femoral, two vessels are met 
with, the surgeon should alternately compress each, in order to ascertain which vessel is 
connected with the aneurismal tumour, or with the bleeding from the wound, and that 
one only should be tied which controls the pulsation or hemorrhage. If, however, it is 
necessary to compress both vessels before the circulation in the tumour is controlled, both 
should be tied, as it would be probable that they became re-united, as in the four instances 
referred to above. , 

Collateral Circulation.— When the common femoral is tied, the main channels for carry- 
ing on the circulation are the anastomoses of the gluteal and circumflex iliac arteries 
ubove with the external circumflex below; of the obturator and sciatic above with the 
internal circumflex below ; of the ilio-lumbar with the external circumflex, and of the 
comes nervi ischiadici with the arteries in the ham. 

The principal agents in carrying on the collateral circulation after ligature of the super- 
ficial femoral artery are, according to Sir A. Cooper, as follows.* 

‘The arteria profunda formed the new channel for the blood.’ ‘The first artery sent 
off passed down close to the back of the thigh-bone, and entered the two superior articular 
branches of the popliteal artery.’ 

‘The second new large vessel arising from the profunda at the same part with the 
former, passed down by the inner side of the Biceps muscle, to a branch of the popliteal 
which was distributed to the Gastrocnemius muscle; whilst a third artery dividing into 
several branches passed down with the sciatic nerve behind the knee-joint, and some of 
its branches united themselves with the inferior articular arteries of the popliteal, with 
some recurrent branches of those arteries, with arteries passing to the Gastrocnemil, and, 
lastly, with the origin of the anterior and posterior tibial arteries.’ 

‘It appears then that it is those branches of the profunda which accompany the sciatic 
nerve that are the principal supporters of the new circulation.’ ° 

In Porta’s work f (Tab. xii. xiii.) is a good representation of the collateral circulation 
after the ligature of the femoral artery. The patient had survived the operation three 
years. ‘lhe lower part of the artery is, at least, as large as the upper; about two inches 
of the vessel appear to have been obliterated. The external and internal circumflex 
arteries are seen anastomosing by a great number of branches with the lower branches 
of the fomoral (muscular and anastomotica magna), and with the articular branches 
of the popliteal. The branches from the external circumflex are extremely large and 
numerous. One very distinct anastomosis can be traced between this artery on the outside 
and the anastomotica magna on the inside, through the intervention of the superior 
external articular artery, with which they both anastomose; and blood reaches even the 
anterior tibial recurrent from the external circumflex by means of anastomosis with the same 
external articular artery. The perforating branches of the profunda are also seen bringing 
blood round the obliterated portion of the artery into long branches (muscular) which 
have been given off just below that portion. the termination of the profunda itself 
anastomoses most freely with the superior external articular. A long branch of anasto- 
mosis is also traced down from the internal iliac by means of the comes nervi ischiadici 
of the sciatio which anastomoses on the popliteal nerves with branches from the popliteal 
and posterior tibial arteries, In this cagp the anastomosis had been too free, since the 
 dereaape — growth of the aneurism recurred, and the patient died after ligature of the 
external iliac. 


* Med.-Chir. Trana., vol. ii. 1811. + Alterastoni patologiche delle Arterte. 


538 ARTERIES. 


There is an interesting preparation in the Museum of the Royal College of Surgeons, 
of a limb on which John Hunter had tied the femoral artery fifty years before the patient's 
death. The whole of the superficial femoral and popliteal artery seems to have been 
obliterated. The anastomosis by means of the comes nervi ischiadici, which is shown in 
Porta’s plate, is distinctly seen: the external circumflex, and the termination of the pro- 
funda artery, seem to have been the chief channels of anastomosis; but the injection has 
not been a very successful one. 


Branches.— The branches of the femoral artery are the 


Superficial epigastric. 
Superficial circumflex iliac. 
Superficial external pudic. 
Deep external pudic. 

External circumflex. 
Profunda. | Ine circumflex. 
Three perforating. 
Muscular. 
Anastomotica magna. 


The superficial epigastric arises from the femoral, about half an inch below 
Poupart’s ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering the external oblique 
muscle, nearly as high as the umbilicus. It distributes branches to the inguinal 
glands, the superficial fascia and the integument, anastomosing with branches of 
the deep epigastric and internal mammary arteries. 

The superficial circumflex iliac, the smallest of the cutaneous branches, arises 
close to the preceding, and, piercing the fascia lata, runs outwards, parallel with 
Poupart’s ligament, as far as the crest of the ilium, dividing into branches which 
supply the integument of the groin, the superficial fascia, and the inguinal glands, 
anastomosing with the circumflex iliac, and with the gluteal and external cireum- 
flex arteries. 

The superficial external pudic (superior) arises from the inner side of the 
femoral artery, close to the preceding vessels, and after passing through the 
saphenous opening, courses inwards, across the spermatic cord, to be distributed to 
the integument on the lower part of the abdomen, the penis and scrotum in the 
male, and the labium in the female, anastomosing with branches of the internal 
pudic. 

The deep external pudic (inferior), more deeply seated than the preceding, 
passes inwards on the Pectineus muscle, covered by the fascia lata, which it pierces 
at the inner border of,the thigh, its branches being distributed, in the male, to the 
integument of the scrotum and perinwum, and in the female, to the labium, 
anastomosing with branches of the superficial perineal artery. 

The Profunda Femoris (deep femoral artery) nearly equals the size of the 
superficial femoral. It arises from the outer and back part of the femoral artery, 
from ope to two inches below Poupart’s ligament. It at first lies on the outer side 
of the superficial femoral, and then passes behind it and the femoral vein to the 
inner side of the femur, and passing downwards beneath the Adductor longus 
terminates at the lower third of the thigh in a small branch, which pierces the 
Adductor magnus (and from this circumstance is sometimes called the fourth 
perforating artery), to be distributed to the flexor muscles on the back of the 
thigh, anastomosing with branches of the popliteal and inferior perforating 
arteries. 

Relations.—Behind, it lies first upon the Tliacus, and then on the Pectineus, 
Adductor brevis and Adductor magnus muscles. In front, it is separated from 
the femoral artery, above by the femoral nd profunda veins, and below by the 
Adductor longus. On its owter stde, the origin of the Vastus internus separates it: 
from the femur. 
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PLAN OF THE RELATIONS OF THE PROFUNDA ARTERY. 


In front. 


Femoral and Profunda veins. 
Adductor longus. 


Outer side. 
Vastus internus. Profunda. 


ee ae come =e 


Behind. 


Tiiacus. 

Pectineys. 
Adductor brevis. 
Adductor magnus. 


The External Circumflex Artery supplies the muscles on the front of the 
thigh. It arises from the outer side of the profunda, passes horizontally out- 
wards, between the divisions of the anterior crural nerve, and behind the Sartorius 
and Rectus muscles, and divides into three sets of branches, ascending, transverse, 
and descending. 

The ascending branches pass upwards, beneath the Tensor vagine femoris 
muscle, to the outer side of the hip, anastomosing with the terminal branches of 
the gluteal and circumflex iliac arteries. 

The descending branches, three or four in number, pass downwards, behind 
the Rectus, upon the Vasti muscles, to which they are distributed, one or two 
passing beneath the Vastus externus as far as tle knee, anastomosing with the 
superior articular branches of the popliteal artery. These are accompanied by the 
branch of the anterior crural nerve to the Vastus externus. 

The transverse branches, the smallest and least numerous, pass outwards over 
the Crurwus, pierce the Vastus externus, and wind round the femur to its back 
part, just below the great trochanter, anastomosing at the back of the thigh with 
the internal circumflex, sciatic, and superior perforating arteries. 

The Internal Circumflex Artery, smaller than the external, arises from the 
inner and back part of the profunda, and winds round the inner side of the femur, 
betwéen the Pectineus and Psoas muscles. On reaching the upper border of the 
Adductor brevis, it gives off two branches, one of which passes inwards to be dis- 
tributed to the Adductor muscles, the Gracilis, and Obturator externus, anasto- 
mosing with the obturator artery; the other descends, and passes beneath the 
Adductor brevis, to supply it and the great Adductor; while the continuation of 
the vessel passes backwards, between the Quadratus femoris and upper border of 
the Adductor magnus, anastomosing with the sciatic, external circumflex, and 
superior perforating. arteries (‘ the crucial anastomosis’). Opposite the hip-joint, 
this branch gives off an articular vessel, which enters the joint beneath the trans- 
verse ligament; and after supplying the adipose tissue, passes along the round 
ligament to the head of the bone. 

The Perforating Arteries (fig. 340), usually three in number, are so called 
from their perforating the tendons of the Adductor brevis and magnus muscles to 
reach the back of. the thigh. The first is given off above the Adductor brevis, the 
second in front of that muscle, and the third immediately below it. 

The first or superior perforating artery passes backwards between the Pectineus 
and Adductor brevis (sometimes perforates the latter); it then pierces the Adductor 
magnus close to the linea aspera, ard divides into branches which supply both 
Adductors, the Biceps, and Gluteus maximus muscle; anastomosing with the 
sciatic, internal and external circumflex, and middle perforating arteries. 

The second or middle perforating artery, larger than the first, pierces the 
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tendons of the Adductor brevis and Adductor magnus muscles ; and divides into 
ascending and descending branches, which supply the flexor muscles of the thigh, 
anastomosing with the superior and inferior perforating. The nutrient artery of 
the femur is usually given off from this branch. 

The third or inferior perforating artery is given off below the Adductor brevis ; 
it pierces the Adductor magnus, and divides into branches which supply the 
flexor muscles of the thigh ; anastomosing above with the perforating arteries, and 
below with the terminal branches of the profunda and the muscular branches of 
the popliteal. 

Muscular branches are given off from the superficial femoral throughout its 
entire course, They vary from two to seven in number, and supply chiefly the 
Sartorius and Vastus internus. 

The Anastomotica Magna arises from the femoral artery just before it passes 
through the tendinous opening in the Adductor magnus muscle, and divides into 
a superficial and deep branch. 

The superficial branch accompanies the long saphenous nerve, beneath the 
Sartorius, and piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus internus, lying in 
front of the tendon of the Adductor magnus, to the inner side of the knee, where it 
anastomoses with the superior internal articular artery and recurrent branch of the 
anterior tibial. A branch from this vessel crosses outwards above the articular 
surface of the femur, forming an anastomotic arch with the superior external 
articular artery, and supplies branches to the knee-joint. 


PoPpLITEAL ARTERY. 


The popliteal artery commences ut the termination of the femoral at the open- 
ing in the Adductor magnus, and passing obliquely downwards and outwards 
behind the knee-joint to the lower border of the Popliteus muscle, divides into 
the anterior and posterior tibial arteries. Through the whole of this extent the 
artery lies in the popliteal space. 


THE PopuitEaL Svace. (Fig. 342.) 


Dissection.—A vertical incision about eight inches in length should be made along the 
back part of the knee-joint, connected above and below by a transverse incision from the 
inner to the outer side of the limb. The flaps of integument included between these in- 
cisions should be reflected in the direction shown in fig. 299, p. 425. e 


On removing the integument, the superficial fascia is exposed, and ramifying 
in it along the middle:line are found some filaments of the small sciatic nerve, 
and towards the inner part some offsets from the internal cutaneous nerve. 

The superficial fascia having been removed, the fascia lata is brought into 
view. In this region it is strong and dense, being strengthened by transverse 
fibres, and firmly attached to the tendons on the inner and outer sides of the 
space. .It is sometimes perforated below by the external saphenous vein. This 
fascia having been reflected back in the same direction as the integument, the 
small sciatic nerve and external saphenous vein are seen immediately beneath 
it, in the middle line. If the loose adipose tissue is now removed, the boun- 
daries and contents of the space may be examined. 

Boundaries._The popliteal space, or the ham, occupies the lower third of the 
thigh and the upper fifth of the leg; extending from the aperture in the Adductor 
magnus to the lower border of the Popliteus muscle. It is a lozenge-shaped 
space, being widest at the back part of the knee-joint, and deepest above the 
articular end of the femur. It is bounded, externally, above the joint, by the 
Biceps, and below the joint by the Plantazis and external head of the Gastroc- 
nemius. Internally, above the joint, by the Semimembranosus, Semitendinosus, 
Gracilis, and Sartorius; below the ue by the inner head of the Gastroc- 
nemius. 
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Above, it is limited by the apposition of the inner and outer hamstring 
muscles; below, by the junction of the two heads of the Gastrocnemius. The 
floor is formed by the lower part of the posterior surface of the shaft of the femur, 
the posterior ligament of the knee-joint, the upper end of the tibia, and the 
fascia covering, the Popliteus muscle, and the space is covered in by the fascia 
lata. 

Contents.—It contains the Popliteal vessels and their branches, together with 
the termination of the external saphenous vein, the internal and external pop- 
liteal nerves and their branches, the small sciatic nerve, the articular branch from 
the obturator nerve, a few small lymphatic glands, and a considerable quantity 
of loose adipose tissue. 

Position of contained parts.—The internal popliteal nerve descends in the 
middle line of the space, lying superficial and crossing the artery from without 
inwards. The external popliteal nerve descends on the outer side of the space, 
lying close to the tendon of the Biceps mpiecle. More deeply at the bottom of the 
space are the popliteal vessels, the vein lying superficial and a little external to 
the artery, to which it is closely united by dense areolar tissue; sometimes the 
vein is placed on the inner instead of the outer side of the artery; or the vein may 
be double, the artery lying between the two ven® comites, which are usually con- 
nected by short transverse branches. More deeply, and close to the surface of the 
bone, is the popliteal artery, and passing off from it at right angles are its articu- 
lar branches. The articular branch from the obturator nerve descends upon the 
popliteal artery to supply the knee; and occasionally there is found deep in the 
space an articular filament from the great sciatic nerve. The popliteal lymphatic 
glands, four or five in number, are found surrounding the artery; one usually lies 
superficial to the vessel, another is situated between it and the bone, and the rest 
are placed on either side of it. The bursw usually found in this space are: 1. On 
the outer side, one beneath the outer head of the Gastrocnemius (which sometimes 
communicates with the joint) and one beneath the tendon of the Popliteus, which 
is almost always an extension of the synovial membrane. Sometimes also there 
is a bursa above the tendon of the Popliteus, between it and the external lateral 
ligament. 2. On the inner side of the joint there is a large bursa between the 
inner head of the Gastrocnemius and the femur, which sends a prolongation 
between the tendons of the Gastrocnemius and Semimembranosus, and lies in 
contact with the ligament of Winslow. This bursa often communicates with the 
joint. There is a second bursa between the tendon of the Semimembranosus and 
the head of the tibia; and sometimes a bursa between the tendons of the Semi- 
tendinosus and Semimembranosus. 

The Popliteal Artery, in its course downwards from the aperture in the Ad- 
ductor magnus to the lower border of the Popliteus muscle, rests first on the 
inner, and then on the posterior surface of tlie femur; in the middle of its course, 
on the posterior ligament of the knee-joint ; and below, on the fascia covering the 
Popliteus muscle. Swuperficially, it is covered above by the Semimembranosus ;’ 
in the middle of its course, by a quantity of fat, which separates it from the deep 
fascia and integument ; and below, it is overlapped by the Gastrocnemius, Plan. 
taris, and Soleus muscles, the popliteal vein, and the internal popliteal nerve. 
The popliteal vein, which is intimately attached to the artery, lies superficial and 
external to it, until near its termination, when it crosses it and lies to its inner 
side. The popliteal nerve is still more superficial and external, crossing, how- 
ever, the artery below the joint, and lying on its inner side. Jiaterally, the 
artery is bounded by the muscles which are situated on either side of the popliteal 
space. 


Peouliarities in point of division.—-Occasionally the popliteal artery divides prematurely 
into its terminal branches; this division dccurs most frequently opposite the knee-joint. 

Unusual branches.—The artery sometimes divides into the anterior tibial and peroneal, 
the posterior tibial being wanting, or very small. In a single case, the popliteal was found 
to divide into three branches, the anterior and posterior tibial, and peroneal, 
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Surgical Anatomy.—Ligature of the popliteal artery is required in cases of wound of 
that vessel, but for aneurism of the posterior tibial it is preferable to tie the superficial 
femoral. The popliteal may be tied in the upper or lower part of its course; but in the 
middle of the ham the operation is attended with considerable difficulty, from the great 
depth of the artery, and from the extreme degree of tension of the lateral boundaries of 
the e. 

Ti onde to expose the vessel in the upper part of its course, the patient should be 

laced in the prone position, with the limb extended. An incision about three inches in 
ength should then be made through the integument, along the posterior margin of the 
Semimembranosusr, and the fascia lata having been divided, this muscle must be drawn 
inwards. The internal popliteal nerve will be first exposed, lying very superficial and 
external to the artery; beneath this will be seen the popliteal vein, and still deeper and to 
its inner side, the artery. ‘The vein and nerve must be cautiously separated from the 
artery and the aneurism needle passed around the vessel from without inwards, 

To expose the vessel in the lower part of its course, where the artery lies between the 
two heads of the Gastrocnemius, the patient should be placed in the same position aa in 
the preceding operation. An incision should then be ane through the integument in the 
middle line, commencing opposite the bend of the knee-joint, care being taken to avoid the 
external saphenous vein and nerve. After dividing the deep fascia, and separating some 
dense cellular membrane, the artery, vein, and nerve will be exposed, descending between 
the two heads of the Gastrocnemius. Some muscular branches of the popliteal should be 
avoided if possible, or if divided, tied immediately. The leg being now flexed, in order 
the more effectually to separate the two heads of the Gastrocnemius, the nerve should he 
drawn inwards and the vein outwards, and the aneurism needle passed between the artery 
and vein from without inwards. 


PLAN OF RELATIONS OF PopuiItKAL ARTERY. 


In front. 


Femur. 
Ligamentuim porticum. 
Popliteus. 
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Inner side. . ‘. Outer side. 
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Semimembranosns. Popliteal Biceps. 
Internal condyle. Artery. Outer condyle. 


Gastrocnemius (inner head). \ Gastrocnemius (onter head). 


on v Plantaris. 
Behind. 


Semimembranosuz. 
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The branches of the popliteal artery are, the 


. Superior. 
Muscular i Inferior or Sural. 

Cutaneous. 
Superior external articular. . 
Superior internal articular. 
Azygos articular. 
Inferior external articular. 
Inferior internal articular. 


The superior muscular branches, two or three in number, arise from the upper 
part of the popliteal artery, and are distribyted to the Vastus externus and flexor 
muscles of the thigh; anastomosing with the inferior perforating, and terminal 


branches of the profunda. 
The inferior muscular (Sural) are two large branches, which are distributed to 
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the two heads of the Gastrocnemius and to the Plantaris muscle. They arise from 
the popliteal artery opposite the knee-joint. 


Fra. 342.—The Popliteal, Posterior Tibial, Fie. 343.—Surgical Anatomy of the Anterior 
and Pereneal Arteries, Tibial and Dorsalis Pedis Arteries. 
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Cutaneous branches descend on each side and in the middle of the limb, between 

the Gastrocnemius and integument ; they arise separately from the popliteal artery, 
or from some of its branches, and supply the integument of the calf. 
_ The superior articular arteries, two in number, arise one on either side of the 
popliteal, and wind round the femur immediately above its condyles to the front 
of the knee-joint. The internal branch passes beneath the tendon of the Adductor 
magnus, and divides into two, one of which supplies the Vastus internus, inoscu- 
lating with the anastomotica magna and inferior internal articular; the other 
ramifies close to the surface of the femur, supplying it and the knee-joint, and 
anastomosing with the superior external articular artery. The external branch 
passes above the outer condyle, beneath the tendon of the Biceps, and divides into 
a superficial and deep branch : the superficial branch supplies the Vastus externus, 
and anastomoses with the descending branch of the external circumflex artery ; the 
deep branch supplies the lower part of the femur and knee-joint, and forms an 
anastomotic arch across the bone with the anastomotica magna artery. 

The azygos articular is a small branch, arising from the popliteal artery op- 
posite the bend of the knee-joint. It pierces the posterior ligament, and supplies 
the ligaments and synovial membrane in the interior of the articulation. 

The inferior articular arteries, two in number, arise from the popliteal be- 
neath the Gastrocnemius, and wind round the head of the tibia, below the joint. 
The internal one passes below the inner tuberosity, heneath the internal lateral 
ligament, at the anterior border of which it ascends to the front and inner side of 
the joint, to supply the head of the tibia and the articulation of the knee. The 
external one passes outwards above the head of the fibula, to the front of the knee- 
joint, lying in its course beneath the outer head of the Gastrocnemius, the external 
lateral ligament, and the tendon of the Biceps muscle, and divides into branches, 
which anastomose with the inferior internal articular artery, the superior articular 
arteries, and the recurrent branch of the anterior tibial. 


ANTERIOR TIBIAL ARTERY. (Fig. 343.) 


The anterior tibial artery commences at the bifurcation of the popliteal, at the 
lower border of the Popliteus muscle, passes forwards between the two heads of 
the Tibialis posticus, and through the aperture left between the bones at the upper 
part of the interosseous membrane, to the deep part of the front of the leg ;-it then 
descends on the anterior surface of the interosseous membrane, and of the tibia, to 
the bend of the ankle-joint, where it lies more superficially, and becomes the dor- 
salis pedis. A line drawn from the inner side of the head of the fibula to midway 
between the two malleoli will mark the course of the artery, the point where the 
artery comes in front of the interosseous membrane being in this line one and a 
quarter inch below the level of the head of the fibula. 

Relations.—In the upper two-thirds of its extent, it rests upon the interosseous 
membrane, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of the 
ankle-joint. In the upper third of its course, it lies between the Tibialis anticus 
and Extensor longus digitorum ; in the middle third, between the Tibialis anticus 
and Extensor proprius pollicis. At the bend of the ankle, it is crossed by the tendon 
of the Extensor proprius pollicis, and lies between it and the innermost tendon of 
the Extensor longus digitorum. Itis covered, in the upper two-thirds of its course, 
by the muscles which lie on either side of it, and by the deep fascia ; in the lower 
third, by the integument, annular ligament, and fascia. 

The anterior tibial artery is accompanied by two veins (vene comites), which 
lie one on either side of the artery ; the anterior tibial nerve lies at first to its outer 
side, and about the middle of the leg is placed superficial to it; at the lower part 
of the artery the nerve is generally again on the outer side. 
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PLAN OF THE RELATIONS OF THE ANTERIOR Tip1aL ARTERY. 


In front. . 
Integument, superficial and deep fascive. 
anterior tibial nerve. 
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Extensor longus digitorum eee 
Extensor proprius pollicis | (overlap it slightly). 


Inner side. Outer side. 
Tibialis anticus. rere Anterior tibial nerve. 
Extensor proprius pollicis Tibial, Extensor longus digitorum. 
(crosses it at its lower Extensor proprius pollicis. 
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Interosseous membrane. 
Tibia. 
Anterior ligament of ankle-joint. 

Peculiarities in Size. This vessel may be diminished in size, may be deficient to a 
greater or less extent, or may be entirely wanting, its place being supplied by perforating 
branches from the posterior tibial, or by the anterior division of the peroneal artery. 

Course.—The artery occasionally deviates in ita course towards the fibular side of the 
leg, regaining its usual position beneath the annular ligament at the front of the ankle. 
In two instances, the vessel has been found to approach the surface in the middle of the 
leg, being covered merely by the integument and fascia below that point. 

Surgical Anatomy.—The anterior tibial artery may be tied in the upper or lower part 
of the leg. In the upper part, the operation is attended with great difficulty, on account 
of the depth of the vessel from the surface. An incision, about four inches in length, 
should be made through the integument, midway between the spine of the tibia and the 
outer margin of the fibula, the fascia and intermuscular septum between the Tibialis an- 
ticus and Extensor longus digitorum being divided to the same extent. The foot must be 
flexed to relax these muscles, and they must be separated from each other by the finger. 
The artery is then exposed, deeply seated, lying upon the interosseous membrane, the 
nerve lying externally, and one of the ven# comites on either side; these must be sepa- 
rated from the artory before the aneurisin needle is passed round it. 

To tie the vessel in the lower third of the leg above the ankle-joint, an incision about 
three inches in Iongth should be made through the integument between the tendons of the 
Tibialis anticus and Extensor proprius pollicis muscles, the deep fascia being divided to 
the same extent; the tendon on either side should be held aside, when the vessel will be 
aa lying upon the tibia, with the nerve superficial to it, and one of the ven comites on 
either side. 

Inewrder to secure the artery over the instep, an incision should be made on the fibular 
side of the tendon of the Extensor proprius pollicis, between it and the innermost tendon 
of the long Extensor; the deep fascia having been divided, the artery will be exposed, the 
nerve lying either superficial to it, or to its outer side. s 


The branches of the anterior tibial artery are, the 


Recurrent tibial. Internal malleolar. 
Muscular. External malleolar. 


The recurrent branch arises from the anterior tibial, as soon as that vessel has 
passed through the interosseous space ; it ascends in the Tibialis anticus muscle, 
and ramifies on the front and sides of the knee-joint, anastomosing with the articu- 
lar branches of the popliteal, and with the anastomotica magna. 

The muscular branches are numerous; they are distributed to the muscles 
which lie on either side of the vessel, some piercing the deep fascia to supply the 
integument, others passing through the interosseous membrane, and anastomosing 
with branches of the posterior tibial and peroneal arteries. 

The malleolar arteries supply the ankle-joint. The imternal arises about two 
inches above the articulation, and passes beneath the tendons of the Extensor 
proprius pollicis and Tibialis anticus to the inner ankle, upon which it ramifies, 
anastomosing with branches of the posterior tibial and internal plantar arteries and 
with the internal calcanean from the posterior tibial. The external passes beneath 
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the tendons of the Extensor longus digitorum and Peroneus tertius, and supplies the 
outer ankle, anastomosing with the anterior peroneal artery, and with ascending 
branches from the tarsal branch of the dorsalis pedis. 


Dorsauis Pepis Artery. (Fig. 343.) 


The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
the bend of the ankle along the tibial side of the foot to the back part of the first 
interosseous space, where it divides into two branches, the dorsalis hallucts and 
communicating. 

Relations.—-This vessel, in its course forwards, rests upon the astragalus, sca- 
phoid, and internal cuneiform bones and the ligaments connecting them, being 
covered by the integument and fascia, and crossed near its termination by the inner- 
most tendon of the Extensor brevis digitorum. On its tibial side is the tendon of 
the Extensor proprius pollicis; on its fibular side, the innermost tendon of the 
Iixtensor longus digitorum, and the termination of the anterior tibial nerve. It 
ig accompanied by two veins. 


PLAN OF THE RELATIONS OF THE Dorsatis PEpiIs ARTERY. 
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Anterior tibial nerve. 
Behind. 
Astragalus. 
Scaphoid. 


Internal cuneiform, 
and their ligaments. 


Peculiarities in Sise.— The dorsal artery of the foot may be larger than usual to com- 
pensate for a deficient plantar artery; or it may be deficient in its terminal branches to the 
toes, which are then derived from the internal plantar; or its place may be supplied alto- 
gether by a large anterior peroneal artery. 4 

Position.— This artery frequently curves outwards, lying external to the line between 
the middle of the ankle and the back part of the first interosseous space. 

Surgical Anatomy.—'Chis artery may be tied, by making an incision through the integu- 
ment, between two and three inches in length, on the fibular side of the tendon of the 
Iixtensor proprius pollicis, in the interval between it and the inner border of the short 
Extensor muscle. The incision should not extend further forwards than the back part of 
the first interosseous space, as the artery divides in that situation. The deep fascia being 
cca to the same extent, the artery will be exposed, the nerve lying upon its outer 
Blue. ¢ 


Branches.—The branches of the dorsalis pedis are, the 


Tarsal. Dorsalis pollicis, or hallucis. 
Metatarsal. Communicating. 
Interosseous. 


The tarsal artery arises from the dorsalis pedis, as that vessel crosses the 
scaphoid bone ; it passes in an arched direction outwards, lying upon the tarsal 
bones, and covered by the Extensor brevis digitorum ; it supplies that muscle and 
the articulations of the tarsus, and anastomoses with branches from the metatarsal, 
external malleolar, peroneal, and external plantar arteries. 

The metatarsal arises a little anterior to the preceding ; it passes outwards to 
the outer part of the foot, over the bases of the metatarsal bones, beneath the 
tendons of the short Extensor, its direction being influenced by its point of origin ; 
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and it anastomoses with the tarsal and external plantar arteries. This vessel 
gives off three branches, the interosseous, which pass forwards upon the three 
outer Dorsal interossei muscles, and, in the clefts between the toes divide into two 
dorsal collateral branches for the adjoining toes. At the back part of each inter- 
osseous space these vessels receive the posterior perforating branches from the 
plantar arch ; and at the fore part of each interosseous space, they are joined by 
the anterior perforating branches, from the digital arteries. The outermost inter- 
osseous artery gives off a branch which supplies the outer side of the little toe. 

The dorsalis hallucis runs forwards along the outer border of the first meta- 
tarsal bone, and, at the cleft between the first and second toes, divides into two 
branches, one of which passes inwards, beneath the tendon of the Extensor proprius 
pollicis, and is distributed to the inner border of the great toe; the other branch 
bifurcates to supply the adjoining sides of the great and second toes. 

The communicating artery dips down into the sole of the foot, between the two 
heads of the first Dorsal interosseous mugele, and inosculates with the termination 
of the external plantar artery, to complete the plantar arch. It here gives off two 
digital branches; one runs along the inner side of the great toc, on its plantar sur- 
face ; the other passes forwards along the first metatarsal space, and bifurcates for 
the supply of the adjacent sides of the great and second toes. 


Posteriok TrBIAL ARTERY. 


The posterior tibial is an artery of large size, which extends obliquely down- 
wards from the lower border of the Popliteus muscle, along the tibial side of the 
leg, to the fossa between the inner ankle and the heel, where it divides beneath the 
origin of the Abductor pollicis, into the internal and external plantar arteries. At 
its origin it lies opposite the interval between the tibia and fibula; as it descends, 
it approaches the inner side of the leg, lying behind the tibia, and, in the lower 
part of its course, is situated midway between the inner malleolus and the tube- 
rosity of the os calcis. 

Relations.—It lies successively upon the Tibialis posticus, the Flexor longus 
digitorum, the tibia and the back part of the ankle-joint. It is covered by the deep 
transverse fascia, which separates it above from the Gastrocnemius and Soleus 
muscles. In the lower third, where it is more superficial, it is covered only by the 
integument and fascia, and runs parallel with the inner border of the tendo Achillis. 
It is accompanied by two veins, and by the posterior tibial nerve, which lies at first 
to tha inner side of the artery, ,but soon crosses it, and is, in the greater part of its 
course, on its outer side. 


PLAN OF THE RELATIONS OF THE PosTERIOR TiIBIAL ARTERY. 
In front. 
Tibialis posticus. 
Flexor longus digitorum. 
Tibia. 
Ankle-joint. 
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Behind the Inner Ankle, the tendons and blood-vessels are arranged in the 
following order, from within outwards :—First, the tendons of the Tibialis posticus 
and Flexor longus digitorum, lying in the same groove, behind the inner malleolus, 
the former being the most internal. External to these is the posterior tibial 
artery, having a vein on either side; and, still more externally, the posterior 
tibial nerve. About half an inch nearer the heel is the tendon of the Flexor longus 
pollicis. 

Peculiarities in Sise.—The posterior tibial is not unfrequently smaller than usual, or 
absent, its place being sup lied by a large peroneal artery, which passes inwards at the 
lower end of the tibia, and either joins the small tibial artery, or continues alone to the 
sole of the foot. 

Surgical Anatomy.—The application of a ligature to the posterior tibial may be re- 

uired in cases of wound of ‘the sole of the foot, attended with great hemorrhage, when 
the vessel should be tied at the inner ankle. In cases of wound of the posterior tibial, it 
will be necessary to enlarge the opening so as to expose the vessel at the wounded point, ex- 
cepting where the vessel is injured by a punctured wound from the front of the leg. In 
cases of aneurism from wound of the artery low down, the vessel should be tied in the 
middle of the leg. But in aneurism of the posterior tibial high up, it would be better to 
tie the femoral artery. 

To tie the posterior tibial artery at the ankle, a semilunar incision should be made 
through the integument, about two inches and a half in length, midway between the heel 
and inner ankle, or a little nearer the latter. The subcutaneous cellular tissue having 
been divided, a strong and dense fascia, the internal annular ligament, is exposed. This 
ligament is continuous above with the deep fascia of the leg, covers the vessels and nerves, 
and is intimately adherent to the sheaths of the tendons. This having been cautiously 
divided upon a director, the sheath of the vessels is exposed, and being opened, the artery 
is seen with one of the ven comites on each side. The aneurism needle should be passed 
round the vessel from the heel towards the ankle, in order to avoid the posterior tibial 
nerve, care being at the same time taken not to include the vene comites. 

The vessel may also be tied in the lower third of the leg by making an incision about 
three inches in length, parallel with the inner margin of the tendo Achillis. The internal 
saphenous vein being carefully avoided, the two layers of fascia must be divided upon a 
director, when the artery is exposed along the outer margin of the Flexor longus digitorum, 
with one of its vene comites on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg is a very difficult operation, on ac- 
count of the great depth of the vessel from the surface, and its being covered by the Gas- 
trocnemius and Soleus muscles. The patient being placed in the recumbent position, the 
injured limb should rest on its outer side, the knee being partially bent, and the foot ex- 
tended, so as to relax the muscles of the calf. An incision about four inches in length 
should then be made through the integument, a finger’s breadth behind the inner margin 
of the tibia, taking care to avoid the internal saphenous vein. The deep fascia having 
been divided, the margin of the Gastrocnemius is exposed, and must be drawn aside, and 
the tibial attachment of the Soleus divided, a director being previously passed beneath it. 
The artery may now be felt pulsating bencath the deep fascia, about an inch from the 
margin of the tibia. The fascia having been divided, and the limb placed in such a 
position as to relax the muscles of the calf as much as possible, the veins should be sepa- 
rated from the artery, ahd the aneurism needle passed round the vessel from without in- 
wards, 80 a8 to avoid wounding the posterior tibial nerve. 


The branches of the posterior tibial artery are, the 


Peroneal. Nutrient. 
Anterior peroneal. Communicating. 
Muscular. Internal calcanean. 


The Peroneal Artery lies, deeply seated, along the back part of the fibular side 
of the leg. It arises from the posterior tibial, about an inch below the lower 
border of the Popliteus muscle, passes obliquely outwards to the fibula, and then 
descends along the inner border of that bone, under cover or through the fibres 
of the Flexor longus pollicis, to the lower third of the leg, where it gives off the 
anterior peroneal. It then passes across the articulation between the tibia and 
fibula to the outer side of the os calcis, supplying the neighbouring muscles and back 
of the ankle, and anastomosing with the external malleolar, tarsal, and external 
plantar arteries. 

Relations.—This vessel rests at first upon the Tibialis posticus, and then for 
the greater part of its course, on the interosseous membrane close to the bone, 
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covered or surrounded by the fibres of the Flexor longus pollicis. It is covered in 
the upper part of its course by the Soleus and deep transverse fascia; below, by 
the Flexor longus pollicis. 


@ 
PLAN OF THE RELATIONS OF THE PERONEAL ARTERY. 
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Inner side. 


Behind. 
Soleus. 
Deep transverse fascia. 
Flexor longus pollicis. 


Peculiarities in Origin.—The peroneal artery may arise three inches below the Popliteus, 
or from the posterior tibial high up, or even from the popliteal. 

Its Size is more frequently increased than diminished: and then it either reinforces 
the posterior tibial by its junction with it, or altogether takes the place of the posterior 
tibial in the lower part of the leg and foot, the latter vessel only existing as a short mus- 
cular branch. In those rare cases where the peroneal artery is smaller than usual, a 
branch from the posterior tibial supplies its place ; and a branch from the anterior tibial 
compensates for the diminished anterior peroneal artery. In one case, the peroneal artery 
has been found entirely wanting. 

‘ pies anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. 


The peroneal artery, in its course, gives off branches to the Soleus, Tibialis 
posticus, Flexor longus pollicis, and Peronei muscles, and a nutrient branch to the 
fibula. 

The Anterior Peroneal, the only named branch of the peroneal artery, pierces 
the interosseous membrane, about two inches above the outer malleolus, to reach 
the fore part of the leg, and passing down beneath the Peroneus tertius, to the 
outer ankle, ramifies on the front and outer side of the tarsus, anastomosing with 
the external malleolar and tarsal arteries. 

The nutrient artery of the tibia arises from the posterior tibial near its origin, 
and, after supplying a few muscular branches, enters the nutrient canal of that 
bone, which it traverses obliquely from above downwards. ‘This is the largest 
nutrient artery of bone in the body. 

The muscular branches of the posterior tibial are distributed to the Soleus and 
deep muscles along the back of the leg. 

The communicating branch to the peroneal runs transversely across the back of 
the tibia, about two inches above its lower end, passing beneath the Flexo? longus 
pollicis. 

The internal calcanean are several large arteries, which arise from the pos- 
terior tibial just before its division; they are distributed to the fat and integu- 
ment behind the tendo Achillis and about the heel, and to the muscles on the 
inner side of the sole, anastomosing with the peroneal and internal malleolar 
arteries. 

The Internal Plantar Artery (figs. 344, 345), much smaller than the external, 
passes forwards along the inner side of the foot. It is at first situated above* the 
Abductor pollicis, and then between it and the Flexor brevis digitorum, both of 
which it supplies. At the base of thé first metatarsal bone, where it has become 


* This refers to the erect position of the body. In the ordinary dissection, the artery 
is deeper than the muscle. 


550 ARTERIES. 


much diminished in size, it passes along the inner border of the great toe, inoscu- 
lating with its digital branch. 

The External Plantar Artery, much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta- 
tarsal bones, where it anastomoses with the communicating branch from the 
dorsalis pedis artery, thus completing the plantar arch. As this artery passes 
outwards, it is first placed between the os calcis and Abductor pollicis, and then 
between the Flexor brevis digitorum and Flexor accessorius ; and as it passes for- 
wards to the base of the little toe, it lies more superficially between the Flexor 
brevis digitorum and Abductor minimi digiti, covered by the deep fascia and 
integument. The remaining portion of the vessel is deeply situated ; it extends 
from the base of the metatarsal bone of the little toe to the back part of the 
first interosseous space, and forms the plantar arch; it is convex forwards, lies 


Fig. 344.—The Plantar Arteries. Fig. 345.—The Plantar Arteries. 
Superficial View. Deep View. 





upon the Interossei muscles, opposite the tarsal ends of the metatarsal bones, 
and is covered by the Adductor pollicis, the flexor tendons of the toes, and the 
Lumbricales. | 

Branches.—The plantar arch, besides distributing numerous branches to the 
muscles, integument, and fascie in the sole, gives off the following branches: 


Posterior perforating. Digital—Anterior perforating. 


The Posterior Perforating are three small branches, which ascend through the 
back part of the three outer interosseous spaces, between the heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from the meta- 
tarsal artery. t 

The Digital Branches are four in number, and supply the three outer toes and 
half the second toe. The first passes outwards from the outer side of the plantar 
arch, and is distributed to the outer side of the little toe, passing in its course 
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beneath the Abductor and short Flexor muscles. The second, third, and fourth run 
forwards along the interosseous spaces, and on arriving at the clefts between the 
‘toes divide into collateral branches, which supply the adjacent sides of the three 
outer toes and the outer side of the second. At the bifurcation of the toes, each 
digital artery sends upwards, through the fore part of the corresponding metatarsal 
space, 2 small branch, which imosculates with the interosseous branches of the 
metatarsal artery. These are the anterior perforating branches. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen that both sides of the three outer toes, and the outer side 
of the second toe, are supplied by branches from the plantar arch ; both sides of the 
great toe, and the inner side of the second, being supplied by the communicating 
branch of the dorsalis pedis. 


Of the Veins. 


HE Veins are the vessels which serve to return the blood from the capillaries of 
the different parts of the body to the heart. They consist of two distinct sets 
of vessels, the pulmonary and systemic. 

Pulmonary Veins, unlike other vessels of this kind, contain arterial blood, 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins return the venous blood from the body generally to the 
right auricle of the heart. 

The Portal Vein, an appendage to the systemic venous system, is confined to 
the abdominal cavity, returning the venous blood, from the viscera of digestion, 
and carrying it to the liver by a single trunk of large size, the vena porte. This 
vessel ramifies in the substance of the liver and breaks up into a minute network 
of capillaries. These capillaries then re-collect to form the hepatic veins, by which 
the blood is conveyed to the inferior vena cava. 

The veins, like the arteries, are found in nearly every tissue of the body. They 
commence by minute plexuses which receive the blood from the capillaries. The 
branches which have their commencement in these plexuses unite together into 
trunks, and these in their passage towards the heart, constantly increase in size 
as they receive tributaries, and join other veins similar in size to themselves. The 
veins are larger and altogether more numerous than the arteries ; hence, the entire 
capacity of the venous system is much greater than that of the arterial; the pul- 
monary veins excepted, which do not exceed in capacity the pulmonary arteries. 
From the combined area of the smaller venous branches being greater than the 
main trunks, it results that the venous system represents a cone, the summit of 
which corresponds to the heart, its base to the circumference of the body. In 
form, the veins are not perfectly cylindrical like the arteries, their walls being 
collapsed when empty, and the uniformity of their surface being interrupted at 
intervals by slight contractions, which indicate the existence of valves in their 
interior. They usually retain, however, the same calibre as long as they receive no 
branches. : 

The veins communicate very freely with one another, especially in certain 
regions of the body; and this communication exists between the larger trunks as 
well as between the smaller branches. Thus, in the cavity of the cranium, and 
between the veins of the neck, where obstruction would be attended with imminent 
danger to the cerebral venous system, we find that the sinuses and larger veins 
have large and very frequent anastomoses. The same free communication exists 
between the veins throughout the whole extent of the spinal canal, and between 
the veins composing the various venous plexuses in the abdomen and pelvis, as the 
spermatic, uterine, vesical, prostatic, etc. 

The veins are subdivided into three sets: superficial, deep, and sinuses. 

The Superficial or Cutaneous Veins are found between the layers of the super- 
ficial fascia, immediately beneath the integument; they return the blood from 
— structures and communicate with the deep veins by perforating the deep 

ascla. 

The Deep Veins accompany the arteries, and are usually enclosed in the same 
sheath with those vessels. In the smaller arteries, as the radial, ulnar, brachial. 
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tibial, peroneal, they exist generally in pairs, one lying on each side of the vessel, 
and are called vene comites. The larger arteries, as the axillary, subclavian, 
popliteal, and femoral, have usually only one accompanying vein. In certain 
organs of the body, however, the deep veins do not accompany the arteries; for 
instance, the veins in the skull and spinal canal, the hepatic veins in the liver, and 
the larger veins returning blood from the osseous tissue. 

Sinuses are venous channels, which, in their structure and mode of distribution, 
differ altogether from the veins. They are found only in the interior of the skull, 
and are formed by a separation of the layers of the dura mater; their outer coat 
consisting of fibrous tissue, their inner of an endothelial layer continuous with the 
lining membrane of the veins. 

Veins have thinner walls than arteries, the difference in thickness being due to 
the small amount of elastic and muscular tissues which the veins contain. The 
superficial veins usually have thicker coats than the deep veins, and the veins of 
the lower limb are thicker than those of the ‘upper. 

The minute structure of these vessels is described in the section on General 
Anatomy. 

The veins, like the arteries, consist of two separate and distinct systems: the 
pulmonary, which are concerned in the circulation of the lungs, and convey arterial 
blood ; and the systemic, which are concerned in the general circulation, and convey 
venous blood. 


Tre PULMONARY VEINS. 


The Pulmonary Veins return the arterial blood from the lungs to the left 
auricle of the heart. They are four in number, two for each lung. The pulmonary 
differ from other veins in several respects :—1. They carry arterial instead of 
venous blood. 2. They are destitute of valves. 3. They are only slightly larger 
than the arteries they accompany. 4. They accompany those vessels singly. They 
commence in a capillary network, upon the walls of the air-cells, where they are 
continuous with the ramifications of the pulmonary artery, and uniting together, 
form a single trunk for each lobule. These branches uniting successively, form 
a single trunk for each lobe, three for the right, and two for the left lung. The 
vein from the middle lobe of the right lung unites with that from the upper lobe, 
in most cases, forming two trunks on each side, which open separately into the 
left auricle. Occasionally, they remain separate ; there are then three veins on the 
right side. Not unfrequently, the two left pulmonary veins terminate by a common 
opening. 

Within the lung, the branches of the pulmonary artery are in front, the veins 
behind, and the bronchi between the two. ; 

At the root of the luny, the veins are in front, the artery in the middle, and the 
bronchus behind. 

Within the pericardium, their anterior surface is invested by the serous layer 
of this membrane. The right pulmonary veins pass behind the right auricle and 
ascending aorta; the left pass in front of the thoracic aorta, with the left pulmonary 
artery. 


THE SYSTEMIC VEINS. 


The systemic veins may be arranged into three groups:—1. Those of the 
head and neck, upper extremity, and thorax, which terminate in the superior vena 
cava. 2. Those of the lower limb, pelvis, and abdomen, which terminate in the 
inferior vena cava. 3. The cardiac veins, which open directly into the right 
auricle of the heart. 


VEINS OF THE Heap and NECK. 


The veins of the head and neck may be subdivided into three groups :—1. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of the 
diploé and interior of the cranium, 
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The veins of the exterior of the head are, the 


Facial. Temporo-maxillary. 
Temporal. _ Posterior auricular. 
Internal maxillary. Occipital. 


The Facial Vein passes obliquely across the side of the face, extending from 
the inner angle of the orbit, downwards and outwards, to the anterior margin of 


Fig. 346.—Veins of the Head and Neck. 





the Masseter muscle. It lies to the outer side of the facial artery, and is not so 
tortuous as that vessel. It commences at the side of the root of the nose, and is 
the direct continuation of the angular vein, formed by the junction of the frontal 
and supra-orbital veins. 

The frontal vein commences on the anterior part of the skull, by a venous 
plexus, which communicates with the anterior tributaries of the temporal vein ; the 
veins converge to form a single trunk, which runs downwards near the middle 
line of the forehead parallel with the vein of the opposite side, and unites with it 
at the root of the nose, by a transverse trunk, called the nasal arch. Occasionally, 
the frontal veins join to form a single trunk, which bifurcates at the root of the 
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nose into the two angular veins. At the nasal arch the branches diverge, and run 
along the sides of the root of the nose. The frontal vein as it descends upon the 
forehead receives the supra-orbital, and becomes the angular vein. 

The supra-orbital vein commences on the forehead, communicating with the 
anterior temporal and superior palpebral veins, and runs downwards and inwards, 
beneath the Occipito-frontalis muscle, receiving tributaries from the neighbouring 
structures and joins the frontal vein at the inner angle of the orbit to form the 
angular vein. 

The angular vein formed by the junction of the two preceding vessels runs 
obliquely downwards and outwards, on the side of the root of the nose, and receives 
the veins of the ala nasi on its inner side, and the superior palpebral veins on its 
outer side; it moreover communicates with the ophthalmic vein, which establishes 
an important anastomosis between this vessel and the cavernous sinus. Some 
small veins from the dorsum of the nose terminate in the nasal arch. 

The facial vein commences at the inner angle of the orbit, being a continuation 
of the angular vein. It passes obliquely downwards and outwards, beneath the 
Aygomaticus major and minor muscles, descends along the anterior border of the 
Masseter, crosses over the body of the lower jaw, with the facial artery, and, passing 
obliquely outwards and backwards, beneath the Platysma and cervical fascia, unites 
with a branch of communication from the temporo-maxillary vein, to form a trunk 
of large size which enters the internal jugular. From near its termination a 
communicating branch often runs down the anterior border of the Sterno-mastoid 
to join the lower part of the anterior jugular. 

Tributaries.—The facial vein receives, near the angle of the mouth, communi- 
cating tributaries of considerable size (the deep facial or anterior internal maxillary 
vein) from the pterygoid plexus. It is also joined by the inferior palpebral, the 
suporior and inferior labial veins, the buccal veins from the cheek, and the masse- 
teric veins. Below the jaw it receives the submental, the inferior palatine which 
returns the blood from the plexus around the tonsil and soft palate; the sub- 
maxillary vein, which commences in the submaxillary gland; and, generally, the 
ranine vein. 

The Temporal Vein commences by a minute plexus on the side and vertex of 
the skull, which communicates with the frontal vein in front, the corresponding 
vein of the opposite side, and the posterior auricular and occipital veins behind. 
From this network, anterior and posterior branches are formed which unite above 
the zygoma, forming the trunk of the vein. This trunk is joined in this situation 
by @ large vein, the middle temporal, which receives the blood from the substance 
of the Temporal muscle and pierces the fascia at the upper border of the zygoma. 
The temporal vein then descends between the external auditory meatus and the 
condyle of the jaw, enters the substance of the parotid gland, and unites with the 
internal maxillary vein, to form the temporo-maxillary trunk. 

Tributaries.—The temporal vein receives in its course some parotid veins, an 
articular branch from the articulation of the jaw, anterior auricular veins from the 
external ear, and a vein of large size, the transverse facial, from the side of the face. 

The Internal Maxillary Vein isa vessel of considerable size, receiving branches 
which correspond with those of the internal maxillary artery. Thus it receives 
the middle meningeal veins, the deep temporal, the pterygoid, masseteric, buccal, 
alveolar, some palatine veins, and the inferior dental. These branches form a 
large plexus, the pterygoid, which is placed between the Temporal and External 
pterygoid, and partly between the Pterygoid muscles. This plexus communicates 
very freely with the facial vein, and with the cavernous sinus, by branches through 
the foramen Vesalii at the base of the skull. The trunk of the vein then passes 
backwards, behind the neck of the lower jaw, and unites with the temporal vein, 
forming the temporo-maxillary trunk, 

The Temporo-Maxillary Vein, formed by the union of the temporal and internal 
maxillary veins, descends in the substance of the parotid gland on the outer sur- 
face of the external carotid artery. between the ramus of the jaw and the Sterno- 
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mastoid muscle, and divides into two branches, one of which passes inwards to 
join the facial vein, the other is joined by the posterior auricular vein and becomes 
the external jugular. 

The Posterior Auricular Vein commences upon the side of the head, by a plexus 
which communicates with the tributaries of the temporal and occipital veins. The 
vein descends behind the external ear and joins the temporo-maxillary vein forming 
the external jugular. This vessel receives the stylo-mastoid vein, and some 
tributaries from the back part of the external ear. 

The Occipital Veins, generally two or three in number, commence at the back 
part of the vertex of the skull, by a plexus, in a similar manner to the other veins. 
It follows the course of the occipital artery, passing deeply beneath the muscles of 
the back part of the neck, and terminates in the internal jugular, occasionally 
in the external jugular. As this vein passes across the mastoid portion of the 
temporal bone, it receives the mastoid vein, which establishes a communication 
with the lateral sinus. 


VEINS OF THE NECK. 
The veins of the neck, which return the blood from the head and face, are the 


External jugular. Anterior jugular. 
Posterior external jugular. - Internal jugular. 
Vertebral. 


The External Jugular Vein receives the greater part of the blood from the 
exterior of the cranium and deep parts of the face, being formed by the junction of 
the posterior division of the temporo-maxillary and posterior auricular veins. It 
commences in the substance of the parotid gland, on a level with the angle of the 
lower jaw, and runs perpendicularly down the neck, in the direction of a line 
drawn from the angle of the jaw to the middle of the clavicle. In its course it 
crosses the Sterno-mastoid muscle, and runs parallel with its posterior border as 
far as its attachment to the clavicle, where it perforates the deep fascia, and ter- 
minates in the subclavian vein, on the outer side of or in front of the Scalenus 
anticus muscle. In the neck it is separated from the Sterno-mastoid by the an- 
terior layer of the deep cervical fascia, and is covered by the Platysma, the super- 
ficial fascia, and the integument. This vein is crossed about its middle by the 
superficial cervical nerve, and its upper half is accompanied by the auricularis 
magnus nerve. The external jugular vein varies in size, bearing an inverse pro- 
portion to that of the other veins of the neck; it is occasionally double. It is 
provided with two pairs of valves, the lower pair being placed at its entrance into 
the subclavian vein, the upper pair in most cases about an inch and a half above 
the clavicle. The portion of vein between the two sets of valves is often dilated, 
and is termed the sinus. These valves do not prevent the regurgitation of the 
blood, or the passage of injection from below upwards.* 

Triputaries.—This vein receives the occipital occasionally, the posterior ex- 
ternal jugular, and, near its termination, the suprascapular and transverse cervical 
veins. It communicates with the anterior jugular, and, in the substance of the 
parotid, receives a large branch of communication from the internal jugular. 

The Posterior External Jugular Vein returns the blood from the integument 
and superficial muscles in the upper and back part of the neck, lying between the 
Splenius and Trapezius muscles. It runs down the back part of the neck, and 
opens into the external jugular just below the middle of its course. 

The Anterior Jugular Vein commences near the hyoid bone from the con- 
vergence of several superficial veins from the sub-maxillary region. It passes 


* The student may refer to an interesting paper by Dr. Struthers, ‘On Jugular Vene- 
section in Asphyxia, Anatomically and Experimentally Considered, including the Demon- 
stration of Valves in the Veins of the Neck,’ in the Edinburgh Medical Journal, for 
November 1856. 
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down between the median line and the anterior border of the Sterno-mastoid, 
and, at the lower part of the neck, passes beneath that muscle to open into the 
termination of the external jugular, or into the subclavian vein (fig. 353). This 
vein varies considerably in size, bearing almost always an inverse proportion to 
the external jugular. Most frequently there are two anterior jugulars, a right 
and left ; but occasionally only one. This vein receives some laryngeal veins, and 
occasionally an inferior thyroid vein. Just above the sternum, the two anterior 
jugular veins communicate by a transverse trunk, which receives tributaries from 
the inferior thyroid veins. It also communicates with the internal jugular. There 
are no valves in this vein. 

The Internal Jugular Vein collects the blood from the interior of the cranium, 
from the superficial parts of the face, and from the neck. It commences just 
external to the jugular foramen, in the base of the skull, being formed by the 
coalescence of the lateral and inferior petrosal sinuses (fig. 351). At its origin it 
is somewhat dilated, and this dilatation is called'the sinus, or gulf, of the internal 
jugular vein, It runs down the side of the neck in a vertical direction, lying at 
first on the outer side of the internal carotid, and then on the outer side of the 
common carotid, and at the root of the neck unites with the subclavian vein, to 
form the vena innominata. The internal jugular vein, at its commencement, lies 
upon the Rectus lateralis, behind, and at the outer side of the internal carotid, and 
the nerves passing through the jugular foramen ; lower down, the vein and artery lie 
upon the same plane, the glosso-pharyngeal and hypoglossal nerves passing for- 
wards between them; the pneumogastric descends between and behind them, in 
the same sheath; and the spinal accessory passes obliquely outwards, behind the 
vein. At the root of the neck the vein of the right side is placed at a little distance 
from the artery; on the left side, it usually lies over the artery at its lower part. 
The right internal jugular vein crosses the first part of the subclavian artery. 
The vein is of considerable size, but varies in different individuals, the left one 
being usually the smaller. It is provided with a pair of valves, which are placed 
at its point of termination, or from half to three-quarters of an inch above it. 

Tributaries.—-This vein receives in its course the facial, lingual, pharyngeal, 
superior and middle thyroid veins, and sometimes the occipital. At its point of 
junction with the branch common to the temporal and facial veins, it becomes 
greatly increased in size. 

The lingual veins commence on the dorsum, sides, and under surface of the 
tongue, and passing backwards, following the course of the lingual artery and its 
branches, terminate in the internal jugular. Sometimes the ranine vein, which is 
a branch of considerable size, commencing below the tip of the tongue, joins the 
lingual. Generally, however, it passes backwards, crosses the hyoglossus muscle 
in company with the hypoglossal nerve, and j joins the facial. 

The pharyngeal vein commences in a minute plexus, the pharyngeal, at the 
back part and sides of the pharynx, and after receiving meningeal tributaries, and 
the Vidian and spheno-palatine veins, terminates in the internal jugular. It 
occasionally opens into the facial, lingual, or superior thyroid vein. 

The superior thyroid vein commences in the substance and on the surface of 
the thyroid gland, by tributaries corresponding with the branches of the superior 
thyroid artery, and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood from the lower part of the lateral 
lobe of the thyroid gland, and being joined by some veins from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

The facial and occipital veins have been described above. 

The Vertebral Vein commences in the occipital region, by numerous small 
tributaries, from the deep muscles at the upper and back part of the neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by the side of the vertebral artery, in the canal formed by the transverse 
processes of the cervical vertebre. Emerging from the foramen in the transverse 
process of the sixth cervical, it terminates at the root of the neck in the back part 
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of the innominate vein near its origin, its mouth being guarded by a pair of valves. 
On the right side, it crosses the first part of the subclavian artery. This vein, in 
the lower part of its course, occasionally divides into two branches, one of which 
emerges with the artery at the sixth cervical vertebra: the other escapes through 
-the foramen in the seventh cervical. 

Tributaries.—The vertebral vein receives in its course a vein from the inside 
of the skull through the posterior condyloid foramen; muscular veins, from the 
muscles in the prevertebral region ; dorsi-spinal veins, from the back part of the 
cervical portion of the spine; meningo-rachidian veins, from the interior of the 
spinal canal; the ascending and deep cervical veins; and close to its termination 
it is joined by a small vein from the first intercostal space, which accompanies the 
superior intercostal artery. 

The ascending cervical vein (anterior vertebral) commences in a plexus 
around the transverse processes of the upper cervical vertebre, descends in com- 
pany with the ascending cervical artery between the Scalenus anticus and Rectus 
capitis anticus major muscles, and opens into the vertebral vein just before its 
termination. 

The deep cervical vein (posterior vertebral) accompanies the profunda cervicis 
artery, lying between the Complexus and Semi-spinalis colli. It commences in 
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the sub-occipital region by communicating branches from the occipital vein and 
tributaries from the deep muscles at the back of the neck. It receives tributaries 
from the plexuses around the spinous processes of the cervical vertebree, and termi- 
nates in the lower end of the vertebral vein. 


VEINS oF THE DiPLol. 


The diploé of the cranial bones is channelled in the adult by a number of 
tortuous canals, which are lined by a more or less complete layer of compact 
tissue. 

The veins they contain are large and tapacious, their walls being thin, and 
formed only of epithelium, resting upon a layer of elastic tissue, and they present, 
at irregular intervals, pouch-like dilatations, or culs de sac, which serve as reser- 
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voirs for the blood. These are the veins of the diploé: they can only be displayed 
by removing the outer table of the skull. 

In adult life, as long as the cranial bones are distinct and separable, these 
veins are confined to the particular bones; but in old age, when the sutures are 
united, they communicate with each other, and increase in size. These vessels 
communicate, in the interior of the cranium, with the meningeal veins, and with 
the sinuses of the dura mater ; and on the exterior of the skull, with the veins of 
the pericranium. They are divided into the frontal, which opens into the supra- 
orbital vein, by an aperture at the supra-orbital notch; the antertor temporal, 
which is confined chiefly to the frontal bone, and opens into one of the deep 
temporal veins, after escaping by an aperture in the great wing of the sphenoid; 
the posterior temporal, which is confined to the parietal bone, and terminates in 
the lateral sinus by an aperture at the posterior inferior angle of the parietal 
bone; and the occipital, the largest of the four, which is confined to the occipital 
bone, and opens either into the occipital vein or internally into the lateral sinus or 
torcular Herophili. 


CEREBRAL VEINS. 


The Cerebral Veins are remarkable for the extreme thinness of their coats, in 
consequence of the muscular tissue in them being wanting, and for the absence of 
valves. They may be divided into two sets, the superficial, which are placed on 
the surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins, ramify upon the surface of the brain, being 
lodged in the sulci, between the convolutions, a few running across the convolu- 
tions. They receive branches from the substance of the brain, and terminate 
in the sinuses. They are named, from the position they occupy, superior and 
inferior. 

The Superior Cerebral Veins, eight to twelve in number on each side, pass 
forwards and inwards towards the great longitudinal fissure, where they receive 
the internal cerebral veins, which return the blood from the convolutions of the 
mesial surface of the corresponding hemisphere; near their termination, they 
become invested with a tubular sheath of the arachnoid membrane, and open 
into the superior longitudinal sinus, in the opposite direction to the course of the 
blood. The external cerebral veins, which return the blood from the convolutions 
on the outer surface of the hemisphere, also open, for the most part, into these 
veins., 

The Inferior Cerebral Veins ramify on the outer and under surface of the 
cerebral hemisphere, and pass inwards to the cavernous, superior petrosal and 
lateral sinuses. Some, collecting tributaries from the under surface of the an- 
terior lobes of the brain, terminate in the cavernous sinus. One vein of large 
size, the middle cerebral vein, commences on the under surface of the temporo- 
sphenoidal lobe, and running along the fissure of Sylvius opens into the cavernous 
sinus. Another large vein, the great anasiomotw vem of Trolard, commences 
on the parietal lobe, runs along the horizontal limb of the fissure of Sylvius, and 
opens into the superior petrosal sinus. Others commence on the under surface 
of the base of the brain, and unite to form from three to five veins which open 
into the lateral sinus from before backwards. 

The Deep Cerebral, or Ventricular Veins (ven Galeni), are two in number. 
They are formed by the union of two veins, the vena corporis striatt, and the 
choroid vein on either side. They run backwards, parallel with one another, 
between the layers of the velum interpositum, and pass out of the brain at the 
great transverse fissure, between the posterior extremity, or splenium, of the 
corpus callosum and the tubercula quadrigemina, to enter the straight sinus. 
The two veins usually unite to form one before opening into the straight sinus. 

The vena corporis striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
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behind the anterior pillar of the fornix with the choroid vein, to form one of the 
ven Galeni. 

The choroid vein runs along the whole length of the outer border of the choroid 
plexus, receiving veins from the hippocampus major, the fornix and corpus callosum, 
and unites, at the anterior extremity of the choroid plexus, with, the vein of the 
corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed 
in three sets, superior, inferior, and lateral. The superior pass forwards and in- 
wards, across the superior vermiform process, and terminate in the straight sinus: 
some open into the vene Galeni. The inferior cerebellar veins, of large size, 
run transversely outwards, and terminate by two or three trunks in the lateral 
sinuses. The lateral anierwor cerebellar veins terminate in the superior petrosal 
sinuses. 


SINUSES OF THE Dura MATER. 


The sinuses of the dura mater are venous channels, analogous to the veins, 
their outer coat being formed by the dura mater; their inner, by a continuation 
of the lining membrane of the veins. They are fifteen in number, and are divided 
into two sets:—1. Those situated at the upper and back part of the skull; 2. 


Those at the base of the skull. The former are the : 
Superior longitudinal. | - Straight sinus. 
Inferior longitudinal. Lateral sinuses. 


Occipital sinus. 


The Superior Longitudinal Sinus occupies the attached margin of the falx 
cerebri. Commencing at the foramen cecum, through which it constantly com- 
municates by a small branch with the veins of the nasal foss, it runs from before 
backwards, grooving the inner surface of the frontal, the adjacent margins of the 
two parietal, and the superior division of the crucial ridge of the occipital bone, 
and terminates by opening into the torcular Herophili. The sinus is triangular 
in form, narrow in front, and gradually increasing in size as it passes backwards. 
On examining its inner surface, it presents the internal openings of the cerebral 
veins, which run, for the most part, from behind forwards, and open chiefly at the 
back part of the sinus, their orifices being concealed by fibrous folds; numerous 
fibrous bands (chorde Willis) are also seen, which extend transversely across 
the inferior angle of the sinus; and lastly, some small, white, projecting hodies, 
the glandule Pacchiom. This sinus receives the superior cerebral veins, nume- 
rous veins from the diploé and dura mater, and, at the posterior extremity of the 
sagittal suture, veins from the pericranium, which pass through the parietal 
foramen. 

The torcular Herophili is the dilated extremity of the superior longitudinal 
sinus. It is of irregular form and is lodged on one side (generally the right) of 
the internal occipital protuberance. From it the lateral sinus of the side to 
which it is deflected is derived. It receives also the blood from the occipital 
sinus. 

The Inferior Longitudinal Sinus, more correctly described as the inferior longi- 
tudinal vein, is contained in the posterior part of the free margin of the falx cerebri. 
It is of a cylindrical form, increases in size as it passes backwards, and terminates 
in the straight sinus. It receives several veins from the falx cerebri, and occa- 
sionally a few from the mesial surface of the hemispheres. 

The Straight Sinus is situated at the line of junction of the falx cerebri with 
the tentorium. It is triangular in form, increases in size as it proceeds backwards, 
and runs obliquely downwards and backwards from the termination of the inferior 
longitudinal sinus to the lateral sinus of the opposite side to that into which the 
superior longitudinal sinus is prolonged. It communicates by a considerable 
opening with the torcular Herophili. Beside the inferior longitudinal sinus, it 
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receives the ven# Galeni, and the superior cerebellar. A few transverse bands 
cross ifs interior. 

The Lateral Sinuses are of large size, and are situated in the attached margin 
of the tentorium cerebelli. They commence at the internal occipital protuberance ; 
the one, generglly the right, being the direct continuation of the superior longi- 
tudinal sinus, the other of the straight sinus. They pass horizontally outwards 
to the base of the petrous portion of the temporal bone, then curve downwards and 
inwards on each side to reach the jugular foramen, where they terminate in the 
internal jugular vein. Each sinus rests in its course, upon the inner surface of 
the occipital, the posterior inferior angle of the parietal, the mastoid portion of the 
temporal, and on the occipital again just before its termination. These sinuses 
are frequently of unequal size, tliat formed by the superior longitudinal sinus being 
the larger, and they increase in size as they proceed from behind forwards. The 
horizontal portion is of a triangular form, tKe curved portion semi-cylindrical ; 
their inuer surface is smooth, and not crossed by the fibrous bands found in the 
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other sinuses. ‘T'hese sinuses receive the blood from the superior petrosal sinuses 
at the base of the petrous portion of the temporal bone, aad they unite with the 
inferior petrosal sinus, just external to the jugular foramen, to form the internal 
jugular vein (fig. 351). They communicate with the veins of the pericranium by 
means of the mastoid and posterior condyloid veins, aud they receive some of the 
inferior cerebral and inferior cerebellar veins, and some veins from the diploé. 

The Occipital is the smallest of the cranial sinuses. It is generally singte, but 
occasionally there are two. It is situated in the attached margin of the falx cerc- 
belli. It commences by several small veins around the margin of the foramen 
magnum, one of which joins the termination of the lateral sinus ; it communicates 
with the posterior spinal veins, and terminates in the torcular Herophili.* 


* I am indebted to Mr. Ross, demonstrator of anatomy at St. George’s Hospital, for 
the following note on the torcular Herophili and the sinuses converging to it. He 
examined them in ten subjects, and reports as follows: 

1. In all there was 9 free communication between the opposite lateral sinuses. 

2. The superior longitudinal sinus terminated in seven cases in the night lateral sinus ; 
in two in the left lateral sinus; and in oné case it divided, the right portion being much 
the larger. ; 

3. The straight sinus terminated in four cases in the middle line, 1.e. over the internal 
occipital protuberance ; in three cases it divided, part going to the right and el 7 the 
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The sinuses at the base of the skull are the 


Cavernous. Inferior petrosal. 
Circular. Superior petrosal. 
Transverse. 


The Cavernous Sinuses are named from their presenting a reticulated structure. 
They are two in number, of large size, and placed one on each side of the sella 


Vic. 349. -Plin showing the Relative Position of the Structures in the Right Cavernous 
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Turcica, extending from the sphenoidal fissure to the apex of the petrous portion 
of the temporal bone; they receive anteriorly the ophthalmic vein through the 
sphenoidal fissure, and communicate behind with the petrosal sinuses, and with 
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lia. 350.—The Sinuses at the Base of the Skull. 





each other by the circular and transverse sinuses. On the inner wall of each sinus 
is found the internal carotid artery, accompanied by filaments of the carotid plexus 


left lateral sinus; in two cases it terminated in the left lateral sinus, and in one case in 
the right lateral sinus. 

4. The occipital sinus terminated in nine ¢ases in the middle line; in these cases it 
was most frequently single. 

5. That lateral sinus in which the superior longitudinal sinus terminated was usually 
the larger of the two, in one or two cases twice the size of the other. 
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and by the sixth nerve; and on its outer wall, the third, fourth, and ophthalmic 
nerves. These parts are separated from the blood flowing along the sinus by the 
lining membrane, which is continuous with the inner coat of the veins. The cavity 
of the sinus, which is larger behind than in front, is intersected by filaments of 
fibrous tissue and small vessels. The cavernous sinuses receive some of the cere- 
bral veins; they communicate with the lateral sinuses by means of the superior 
and inferior petrosal, and with the facial vein through the ophthalmic. They also 
communicate with each other by means of the circular sinus. 

The ophthalmic is a large vein, which connects the angular vein at the inner 
angle of the orbit with the cavernous sinus; it pursues the same course as the 
ophthalmic artery, and receives tributaries corresponding to the branches derived 
from that vessel. Forming a short single trunk, it passes through the inner ex- 


tremity of the sphenoidal fissure, and terminates in the cavernous sinus. Some- 
. 
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times the veins from the floor of the orbit collect into » separate trunk, the inferior 
ophthalmic vein, which either passes out of the orbit through the spheno-imaxillary 
fissure to join the pterygoid plexus; or else passing backwards through the sphenoida! 
fissure it enters the cavernous sinus, either by a separate opening or in common 
with the ophthalmic vein. 

The Circular Sinus is formed by two transverse vessels, which connect together 
the two cavernous sinuses; the one passing in front and the other behind the 
pituitary body, and thus forming with the cavernous sinuses a venous circle around 
the body. The anterior one is usually the larger of the two, and one or other is 
occasionally found to be absent. ‘ 

The Inferior Petrosa] Sinus is situated in the groove formed by the junction of 
the posterior border of the petrous portion of the temporal with the basilar procéss 
of the occipital. It commences in front at the termination of the cavernous sinus, 
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and behind joins the lateral sinus.external to the jugular foramen, forming the 
internal jugular vein. 

The junction of the two sinuses takes place at the lower border of, or Just external 
to, the jugular foramen. The exact relation 
of the parts to one another in the foramen i8 5), 352.—The Snperffeial Veins of the 
as follows: the inferior petrosal sinus 18 In Upper Extremity. 
front, and is directed obliquely downwards 
and backwards ; the lateral sinus is situated at 
the back part of the foramen, and between the 
two are the glosso-pharyngeal, pneumogastric 
and spinal accessory nerves. The junction of 
the sinuses takes place superficial to the nerves, 
so that these latter lie a little internal to the 
venous channels in the foramen. (See fig. 351.) 
These sinuses are semi-cylindrical in form. 

The Transverse Sinus or basilar sinus 
consists of several interlacing veins between 
the layers of the dura mater over the basilar 
process of the occipital bone, which serve to 
connect the two inferior petrosal and cavernous 
sinuses. With them the anterior spinal veins 
communicate. 

The Superior Petrosal Sinus is situated 
along the superior border of the petrous por- 
tion of the temporal bone, in the front part 
of the attached margin of the tentoyium. It 
is small and narrow, and connects together 
the cavernous and lateral sinuses at each side. 
It receives a cerebellar vein (anterior lateral WET 
cerebellar) from the anterior border of the \ 
cerebellum, a vein from the internal ear, and [ Ni coneces 
sometimes a cerebral vein (great anastomotic \ phates 
vein of Trolard) from the under part of the 
middle lobe. 
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VEINS OF THE UPPER EXTREMITY. 


The veins of the upper extremity are divided 
into two sets; superficial and deep. 

The Superficial Veins are placed immedi- 
ately beneath the integument between the two 
Jayers of superficial fascia; they commence in 
the hand chicfly on its dorsal aspect, where 
they form a more or less complete arch. 

The’ Deep Veins accompany the arteries, 
and constitute the vente comites of those 
vessels. 

Both sets of vessels are provided with valves 
which are more numerous in the deep than in 
the superficial. 

The superficial veins of the upper extremity 
are the | 


Anterior ulnar. Median basilic. 
Posterior ulnar. Median cephalic. , 
Common uJnar. Basilic. 

Radial. Cephalic. 


Median. 
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The Anterior Ulnar Vein commences on the anterior surface of the ulnar side 
of the hand and wrist, and ascends along the inner side of the fore-arm to the 
bend of the elbow, where it joins with the posterior ulnar vein to form the common 
ulnar. Occasionally it opens separately into the median basilic vein. It com- 
iunicates witle branches of the median vein in front, and with the posterior ulnar 
behind. 

The Posterior Ulnar Vein commences on thie posterior surface of the ulnar side 
of the hand, and from the vein of the little finger (vena salvatella), situated over 
the fourth metacarpal space. It runs on the posterior surface of the ulnar side 
of the fore-arm, and just below the elbow unites with the anterior ulnar vein to 
form the common ulnar, or else joins the median basilic toform the buasilic. It com- 
municates with the deep veins of the palm by a branch which emerges from beneath 
the Abductor minimi digiti muscle. j 

The Common Ulnar is a short trunk which is not constant. When it exists it 
is formed by the junction of the two preceding veins and passing upwards and 
outwards joins the median basilic to form the basilic vein. When it does not 
exist the anterior and posterior ulnar veins open separately into the median basilic 
vein. 

The Radial Vein commences from the dorsal surface of the thumb, index finger, 
and radial side of the hand, by tributaries communicating with the vena salvatella, 
and with the deep veins of the palm by a branch which passes through the first 
interosseous space. It forms by the union of these tributaries a large vessel, which 
ascends along the radial side of the fore-arm, and receives numerous veins from 
both its surfaces. At the bend of the elbow it unites with the median cephalic, 
to form the cephalic vein. 

The Median Vein collects the blood from the superficial structures on the 
palmar surface of the hand and middle line of the fore-arm, communicating with 
the anterior ulnar and radial veins. At the bend of the elbow, it receives a branch 
of communication from the deep veins, accompanying the brachial artery, and 
divides into two branches, the median cephalic and median basilic, which diverge 
from each other as they ascend. 

The Median Cephalic, usually the smaller of the two, passes outwards in the 
groove between the Supinator longus and Biceps niuscles, and joins with the radial 
to form the cephalic vein. The branches of the external cutaneous nerve pass 
beneath this vessel. 

The Median Basilic vein passes obliquely inwards, in the groove between the 
Biceps and Pronator radii teres, and joins the common ulnar to form the basilic. 
This vein passes in front of the brachial artery, from which it 1s separated by a 
fibrous expansion (the bicipital fascia) which is given off frem the tendon of the 
Biceps to the fascia covering the Flexor muscles of the fore-arm. Filaments of the 
internal cutaneous nerve pass in front as well as beliind this vessel.* 

The Basilic is a vein of considerable size, formed by the coalescence of the 
common ulnar vein with the median basilic. It passes upwards along the inner 
side of the Biceps muscle, pierces tlie deep fascia a little below the middle wf the 
arm, and ascends in the course of the brachial artery, terminating by joining the 
ven comites of that vessel to form the axillary vein. 

The Cephalic Vein courses along the outer border of the Biceps muscle, to 
the upper third of the arm; it then passes in the interval between the Pectoralis 
major and Deltoid muscles, accompanied by the descending branch of the acromial- 
thoracic artery and the upper external cutaneous branch of the musculo-spiral 
nerve, pierces the costo-coracoid membrane, and terminates in the axillary vein 


* Cruveilhier says ; ‘Numerous varieties are observed in the disposition of the veins 
of the elbow ; sometimes the common medjan vein is wanting; but in those cases, its two 
branches of bifurcation are furnished by the radial vein, and the cephalic is almost always 
in a rudimentary condition. In other cases, only two veins are found at the bend of the 
elbow, the radial and ulnar, which are continuous, without any demarcation, with the 
cephalic and basilic.’ 
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just below the clavicle. This vein is occasionally connected with the external 
jugular or subclavian, by a branch which passes from it upwards in front of the 
clavicle. 

The Deep Veins of the upper extremity follow the course of the arteries, 
forming their ven comites. They are generally two in number, one lying on each 
side of the corresponding artery, and they are connected at intervals by short 
transverse branches. 

There are two digital veins, accompanying each artery along the sides of the 
fingers: these, uniting at their base, pass along the interosseous spaces in the 
palm, and terminate in the two ven# comites, which accompany the superficial 
palmar arch. Branches from these vessels ou the radial side of the hand accom- 
pany the superficialis vole, and on the ulnar side terminate in the deep ulnar 
veins. The deep ulnar veins, as they pass in front of the wrist, communicate with 
the interosseous and superficial veins, and, at the elbow, unite with the deep 
radial veins, to form the ven comites of the brachial artery. 

The Interosseous Veins accompany tlie anterior and posterior interosseous 
arteries. The anterior interosseous veins commence in front of the wrist, where 
they communicate with the deep radial and ulnar veins; at the upper part of the 
fore-arm they receive the posterior interosseous veins, and terminate in the venre 
comites of the ulnar artery. 

The Deep Palmar Veins accompany the deep palmar arch : being formed by 
tributaries which accompany the ramifications of that vessel. They communicate 
with the deep ulnar veins at the inner side of the hand; and on the outer side 
terminate in the vente comites of the radial artery. At the wrist, they receive a 
dorsal and a palmar tributary from the thumb, and unite with the deep radial veins. 
Accompanying the radial artery, these vessels terminate in the vense comites of the 
brachial artery. 

The Brachial Veins are placed one on each side of the brachial artery, re- 
ceiving tributaries corresponding with the branches given off from that vessel; at 
the lower margin of the axilla they unite with the basilic to form the axillary 
vein. 

The deep veins have nnmerous anastomoses, not only with each other, but also 
with the superficial veins. 

The Axillary Vein is of large size and formed by the junction of the ven 
comites of the brachial artery with the basilic vein. It commences at the lower 
part of the axillary space, increases in size as it ascends, by receiving tributaries 
corresponding with the branches of the axillary artery, and terminates ‘imme- 
diately beneath the clavicle at the outer margin of the first rib, where it becomes 
the subclavian vein. « This vessel is covered in front by the Pectoral muscles 
and costo-coracoid membrane, and lies on the thoracic side of the axillary 
artery. Near its termination it receives the cephalic vein. This vein is pro- 
vided with a pair of valves, opposite the lower border of the Subscapularis 
muscle; valves are also found at the termination of the cephalic and subscapular 
veins. ' 

The Subclavian Vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, where 
it unites with the internal jugular, to form the innominate vein. It is in relation, 
in front, with the clavicle and Subclavius muscle: behind, with the subclavian 
artery, from which it is separated internally by the Scalenus anticus and phrenic 
nerve. Below, it rests in a depression on the first rib and upon the pleura. Above, 
it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in the neck to a level with the third part 
of the subclavian artery, and in two instances has been seen passing with this vessel 
behind the Scalenus anticus. This vessel‘ is usually provided with valves about 
an inch from its termination in the innominate, just external to the entrance of the 
external jugular vein. 

Tributaries.—It receives the external and anterior jugular veins and a small 
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. 353--—-The Venw Cave and Azygos Veins, branch from the cephalic, 
- with their Fonnative Branches. outside the Scalenus: and 
on the inner side of that 
nuiscle, the internal jugu- 
lay vein. 
<keepebiaal Banik The Innominate or 
| Brachio-Cephalic Veins 
(fig. 353) are two large 
trunks, placed one on each 
side of the root of the 
neck, and formed by the 
union of the internal ju- 
gwar and subelavian veils 
of the corresponding side. 

The Right Innominate 
Vein is a short vessel, an 
Inch to an inch and a half 
in length, which com- 
monces at the imner end 
of the clavicle, and, pass- 
ing almost vertically down- 
wards, joins with the left 
vena IMnominatajust below 
the cartilage of the first 
rib close to the right border 
of the Sternmn, to form 
the superior vena cava. It 
lies superficial and external 
to the arteria Innominata ; 
on its right side the pleura 
D -ScomeReaog 18 interposed between it 
| and the apex of the lung. 
This vein, at the angle of 
Junction of the internal 
jugular with the subcla- 
vian, receives the riglit 
vertebral vein and right 
lymphatic duct; and, 
lower down, the right 
internal mammary, right 
inferior thyroid, and some- 
times the right superior 
intercostal veins. 

The Left Innominate 
Vein, about three® inches 
in length, and larger than 
the right, passes from left 
to right across the upper 
and front part of the chest, 
at the same time inclining 
downwards, to unite with 
its fellow of the opposite 
side, forming the superior 
vena cava. It is in relation, in front, with the first piece of the sternum, from 
which it is separated by the Sterno-thyroid muscles, the thymus gland or its re- 
mains, and some loose areolar tissue. Behind, it lies across the roots of the three 
large arteries arising from the arch of the aorta. This vessel is joined by the left 
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vertebral, left inferior thyroid, left internal mammary, and the left superior inter- 
costal veins, and occasionally some thymic and pericardiac veins. There are no 
valves in the venwe innominate. 

Peculiarities.—-Soimetimes the innominate veins open separately into the right auricle ; 
in such cases the right vein takes the ordinary course of the superior venu cava, but the 
left vein, after communicating by a small branch with the right one, pANses in front of the 
root of the left lung, and turning to the back of the heart, receives the cardiac veins, and 
terminates in the back of the right auricle. This occasional condition of the veins in the 
adult, is a regular one in the foetus at an early period, and the two vessels are persistent 
in birds and some manunalia. The subsequent changes which take place in these vessels 
are the following : The communicating branch between the two trunks enlarges and forms 
the future left Innominate vein; the remaining part of the left trunk is obliterated as fur 
us the heart, where it remains pervious, and forms the coronary sinus: a remnant of the 
obliterated vessel is seen in adult life as a fibrous band passing along the back of the 
left auricle and in front of the root of the left lung, called by Mr. Marshall the vestigial 
fold of the pericardium, 

The internal mammary veins, two in number to each artery, follow the course 
of that vessel, and receive branches corresponding with those derived from it. The 
two veins of each side unite into a single trunk, which terminates in the innemi- 
hate vein. 

The inferior thyroid veins, two, frequently three or four, in number, arise in the 
venous plexus on the thyroid body, communicating with the middle and superior 
thyroid veins. Tlie left one descends in front of the trachea, behind the Sterno- 
thyroid muscle, communicating with its fellow by transverse branches, and termi- 
nates in the left vena innominata. The right one, which is placed a litte to the 
right of the median line, opens into the right vena innominata, just at its junction 
with the superior cava. These veins receive cesophageal, tracheal, and inferior 
laryngeal branches, aud are provided with valves at their termination in the i- 
hominate veins. 

The Superior Intercostal Veins return the blood from the upper intercostal 
spuces. 

The right superior intercostal, much smaller than the left, closely corresponds 
with the superior intercostal artery, receiving the blood from the first, or first and 
second intercostal spaces, and passing downwards terminates in the vena azygos 
major. Occasionally it opens into the right innominate vein. 

The left superior intercostal is always larger than the right, but varies in size 
in different subjects, being small when the left upper azygos vein is large, and vice 
versd. It is usually formed by branches from the two or three upper intercostal 
spaces, and, passing across the arch of the aorta, terminates in the left vena énuo- 
minata. The left bronchial vein and the left superior phrenic open to it. 

The Superior Vena Cava receives the blood which is conveyed to the heart 
from the whole of the upper half of the body. It is a short trunk, varying from 
two inches and a half to three inches in length, formed by the junction of the two 
vemme innominate. It commences immediately below the cartilage of the first rib 
close to the sternum on the right side, and descending vertically, enters the peri- 
cardium about an inch and # half above the heart, and terminates in the upper 
part of the right auricle opposite the upper border of the third costal cartilage. 
At the angle of junction of the two innominate veins the right superior phrenic 
opens into the superior vena cava. In its course, it describes a slight curve, 
the convexity of which is turned to the right side. 

Relations.—In front, with the pericardium and process of cervical fascia which is 
continuous with it ; this separates it from the thymus gland, and from the sternum ; 
behind, with the root of the right lung. On its right side, with the phrenic nerve 
and right pleura; on its left side, with the commencement of the innominate artery 
and the ascending part of the aorta. The portion contained within.the pericardium 
is covered by the serous layer of that membrane, in its anterior three-fourths. It 
receives the vena azygos major, just before it enters the pericardium, and several 
small veins from the pericardium and parts in the mediastinum. The superior 


vena cava has no valves. 
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The Azygos Veins connect together the superior and inferior vene cave, supply- 
ing the place of those vessels in the part of the chest which is occupied by the heart. 

The larger, or right azygos vein, commences opposite the first or second lumbar 
vertebra, by a branch from the right lumbar veins (the ascending lumbar); some- 
times by a branch from the right renal vein, or from the inferior vena cava. It 
enters the thorax through the aortic opening in the Diaphragm, and passes along 
the right side of the vertebral column to the fourth dorsal vertebra, where it arches 
forward over the root of the right lung, and terminates in the superior vena cava, 
just before that vessel enters the pericardium. Whilst passing through the aortic 
opening of the Diaphragm, it lies with the thoracic duct on the right side of the 
aorta ; and in the thorax, it lies upon the intercostal arteries, on the right side of 
the aorta and thoracic duct, in the posterior mediastinum. 

Tributaries.—It receives nine or ten lower a orien veins of the right side, 
the vena azygos minor, several cesophageal, mediastinal, and pericardial veius ; 
near its termination, the right bronchial vein; and is occasionally connected with 
the right superior intercostal vein. A few imperfect valves are found in this vein; 
but its tributaries are provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper, azygos 
veins. 

The left lower, or smaller azygos vein, commences in the lumbar region, by a 
branch from one of the lumbar veins (ascending lwmbar), or from the left renal. 
It passes into the thorax, through the left crus of the Diaphragm, and ascending 
on the left side of the spine, as high as the seventh or eighth dorsal vertebra, 
passes across the column, behind the aorta and thoracic duct, to terminate in thie 
right azygos vein. It receives the four or five lower intercostal veins of the left 
side, and some cesophageal and mediastinal veins. 

The left upper azygos vein varies according to the size of the left superior 
intercostal. It receives veins from the intercostal spaces between the left superior 
intercostal vein, and highest tributary of the left lower azygos. They are usually 
two or three in number, and join to form a trunk which ends in the right azygos 
vein, or in the left lower azygos. It sometimes receives the left bronchial vein. 
When this vein is small, or altogether wanting, the left superior intercostal vein 
will extend as low as the fifth or sixth intercostal space.* 

The bronchial veins return the blood from the substance of the lungs ; that of 
the right side opens into the vena azygos major, near its termination ; that of the 
left side, into the left superior intercostal vein or left upper azygos vein. 


THE SPINAL VEINS. : 


The numerous venous plexuses placed upon and within the spine may be arranged 
into four sets. 

1. Those placed on the exterior of the spinal column (the dorst-spiuil veins). 

2. Those situated in the interior of the spinal canal, between the vertehyr and 
the theca vertebralis (meningo-rachidian veins). 

3. The veins of the bodies of the vertebrwe (vene basis vertebrarum). 

4. The veins of the spinal cord (medulli-spinal). 

1. The Dorsi-Spinal Veins commence by small branches, which receive their 
blood from the integument of the back of the spine, and from the muscles in the 
vertebral grooves. They form acomplicated network, which surrounds the spinous 
processes, the lamin, and the transverse and articular processes of all the vertebrm. 


* For an account of the arrangement of the Azygos and superior intercostal veins in a 
number of consecutive cases from the same dissecting-room, see a paper by Mr. B. G. Mori- 
son, Journ. of Anat. and Phys. vol. xiii. p. 346. The most important difference between 
his description and that in the text, is that he always found two superior intercostal veins 
on both sides ; the vein from the first space being separate, and joining the corresponding 
innominate vein. The lower (and larger) superior intercostal vein he describes as opening 
into the Azygos on the right and innominate on the left side. 

UU 
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At the bases of the transverse processes, they communicate, by means of ascending 
and descending branches, with the veins surrounding the contiguous vertebre, and 
they join with the veins in the spinal canal by branches which perforate the liga- 
menta subfiava. Other branches pass obliquely forwards, between the transverse 
processes, and communicate with the intra-spinal veins through the intervertebral 
foramina. They terminate by joining the vertebral veins in the neck, the inter- 
costal veins in the thorax, and the lumbar and sacral veins in the loins and pelvis. 


Fig. 354.—Transverse Section of a Dorsal Vortebra, showing the Spinal Veins. 





2. The meningo-rachidian veins.—The principal veins contained in the spinal 
canal are situated between the theca vertebralis and the vertebre. They consist of 
two longitudinal plexuses, one of which runs along the posterior surface of the 
bodies of the vertebra throughout the entire length of the spinal canal (anicrior 
longitudinal spinal veins), receiving the veins belonging to the bodies of the ver- 
tebree (ven basis vertebrarum). The othor plexus (posterior longitudinal spinal 


Fig. 355.—Vertical Section of two Dorsal Vertebre, showing the Spinal Veins. 
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veins) is placed on the inner or anterior surface of the laminw of the vertebra, and 
extends also along the entire length of the spinal canal. 

The Anterior Longitudinal Spinal Veins, consist of two large, tortuous, venous 
canals, which extend along the whole length of the vertebral column, from the fora- 
men magnum, where they communicate by a venous ring around that opening, to 
the base of the coccyx, being placed one on each side of the posterior surface of 
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the bodies of the vertebre, along the margin of the posterior common ligament. 
These veins communicate together opposite each vertebra, by transverse trunks, 
which pass beneath the ligament, and receive the large vens basis vertebrarum, 
from the interior of the body of each vertebra. The anterior longitudinal spinal 
veins are leastedeveloped in the cervical and sacral regions, They are not of uni- 
form size throughout, being alternately enlarged and constricted. At the inter- 
vertebral foramina, they communicate with the dorsi-spinal veins, and with the 
vertebral veins in the neck, with the intercostal veins in the dorsal region, and 
with the lumbar and sacral veins in the corresponding regions. 

The Posterior Longitudinal Spinal Veins, smaller than the anterior, are situ- 
ated one on either side, between the inner surface of the lamine and the theca 
vertebralis. They communicate (like the anterior), opposite each vertebra by 
transverse trunks; and with the anterior longitudjnal veins, by lateral transverse 
branches, which pass from behind forwards. These veins, by branches which 
perforate the ligamenta subflava, join with the dorsi-spinal veins. From them 
branches are given off, which pass through the intervertebral foramina and join 
the vertebral, intercostal, lumbar, and sacral veins. 

3. The Veins of the Bodies of the Vertebr@ (venz basis vertebrarum) emerge 
from the foramina on their posterior surface, and join the transverse trunk con- 
necting the anterior longitudinal spinal veins. They are contained in large tor- 
tuous channels, in the substance of the bones, similar in every respect to those 
found in the diploé of the cranial bones. These canals lie parallel to the upper 
and lower surface of the bones. They commence by small openings on the front 
and sides of the bodies of the vertebre, through which communicating branches 
from the veins external to the bone pass into its substance, and converge to the 
principal canal, which is sometimes double towards its posterior part, and open into 
the corresponding transverse branch uniting the anterior longitudinal veins. They 
become greatly developed in advanced age. 

4. The Veins of the Spinal Cord (medulli-syinal) consist of a minute tortuous 
venous plexus which covers the entire surface of the cord, being situated between 
the pia mater and arachnoid. These vessels emerge chiefly from the median 
furrows, and are largest in the lumbar region. Near the base of the skull they 
unite, and form two or three small trunks, which communicate with the ver- 
tebral veins, and then terminate.in the inferior cerebellar veins, or in the inferior 
petrosal sinuses. Hach of the spinal nerves is accompanied by a branch as far as 
the intervertebral foramina, where they join the other veins from the spinal 
canaP, 

‘here are no valves in the spinal veins. 


VEINS OF THE LOWER EXTREMITY. 


The veins of the lower extremity are subdivided, like those of the upper, into 
two sets, superficial and deep ; the superficial veins being pluced beneath the, integu- 
ment, between the two layers of superficial fascia ; the deep veins accompanying 
the arteries, and forming the ven comites of those vessels. Both sets of veins are 
provided with valves, which are more numerous in the deep than in the super- 
ficial set. These valves are also more numerous in the lower than in the upper 
limb. 

The Superficial Veins of the lower extremity are the internal or long saphenous, 
and the external or short saphenous. 

On the dorsum of the foot is a venous arch, situated in the superficial struc- 
tures over the anterior extremities of the metatarsal bones. It has its convexity 
directed forwards and receives digital tributaries from the upper surface of the 
toes; at its concavity it is joined by numerous small veins which form a plexus on 
the dorsum of the foot. The arch terminates internally in the long saphenous, 
externally in a short saphenous vein. : 
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The internal or long saphenous vein (fig. 356) commences at the inner side of 
the arch on the dorsum of the foot; it ascends in front of the inner malleolus, and 
along the inner side of the leg, behind the inner margin of the tibia, accompanied 


by the internal saphenous nerve. At the knee, it 
passes backwards behind the inner condyle of the 
femur, ascends along the inside of the thigh, and, 
passing through the saphenous opening in the 
fascia lata, terminates in the femoral vein about 
an inch and a half below Poupart’s ligament. This 
vein receives in its course cutaneous tributaries 
from the leg and thigh, and at the saphenous open- 
ing the superficial epigastric, superficial circumflex 
iliac, and external pudic veins. The veins from 
the inner and back part of the thigh frequently 
unite to form a large vessel, which enters the main 
trunk near the saphenous opening ; and sometimes 
those on the outer side of the thigh join to form an- 
other large vessel; so that occasionally three large 
veins are seen converging from different parts of 
the thigh towards the saphenous opening. The 
internal saphenous vein communicates in the foot 
with the internal plantar vein ; in the leg, with the 
posterior tibial veins, by branches which perforate 
the tibial origin of the Soleus muscle, and also 
with the anterior tibial veins; at the knee, with 
the articular veins ; in the thigh, with the femoral 
vein by one or more branches. The valves in this 
vein vary from two to six in number; they are 
more numerous in the thigh than in the leg. 

The external or short saphenous vein (fig. 357) 
commences at the outer side of the arch on the 
dorsum of the foot; it ascends behind the outer 
malleolus, and along the outer border of the 
tendo Achillis, across which it passes at an acute 
angle to reach the middle line of the posterior 
aspect of the leg. Passing directly upwards, it 
perforates tle deep fascia in the lower part of the 
popliteal space, and terminates in the popliteal 
vein, between the heads of the Gastrocnemius 
muscle.* It 1s accompanied by the external 
saphenous nerve. It receives numerous large 
tributaries from the back part of the leg, and com- 
municates with the deep veins on the dorsum of 
the foo{, and behind the outer malleolus. Before 
it perforates the deep fascia it gives off a com- 
municating branch which passes upwards and in- 
wards to join the internal saphenous vein. This 
vein has a variable number of valves, from three 
to nine (Gay), one of which is always found near 
its termination in the popliteal vein. 


* Mr. Gay calls attention to the fact that the ex- 
ternal saphenous vein often (he says invariably) pene- 
trates the fascia at or about the point where the tendon 
of the gastrocnemius commences, and runs below the 
fascia in the rest of its course, or sometimes dmong 
the muscular fibres, to join the popliteal vein. See 


Fa. 356.—The Internal or Long 
Saphenous Vein and its 
Branches. 
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Gay on Varicose Disease of the Lower Extremities, p. 24, where there is also a careful 
and elaborate description of the branches of the saphenous veins. 
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The Deep Veins of the lower extremity accompany the arteries and their 
branches, and are called the vene comites of those vessels. 

The external and internal plantar veins unite to form the posterior tibial. 
They accompany the posterior tibial artery, and are joined by the peroneal veins. 

The anteriqr tibial veins are formed by a continuation upwards of the vene 
comites of the dorsalis pedis artery. They pass between the tibia and fibula, 
above the upper border of the interosseous membrane and form, by their junction 
with the posterior tibial, the popliteal vein. 

The valves in the deep veins are very numerous. 

The Popliteal Vein is formed by the junction of the venw comites of the an- 

terior and posterior tibial vessels ; it ascends through 
Fra. 357.--External or Short the popliteal space to the tendinous aperture in the 
Soren Vein. Adductor magnus, where it becomes the femoral 
ve vein. In the lower part of its course, it is placed 
internal to the artery; between the heads of the 
Gastrocnemius, it is superficial to that vessel; but 
above the knee-joint, it is close to its outer side. It 
receives the sural veins from the Gastrocnemius 
muscle, the articular veins and the external saphe- 
nous. The valves in this vein are usually four in 
number. 

The Femoral Vein accompanies the femoral artery 
through the upper two-thirds of the thigh. In the 
lower part of its course it lies external to the artery ; 
higher up, it is behind it; and beneath Poupart’s 
ligament, it lies to its inner side, and on the same 
plane. It receives numerous muscular tributaries ; 
the profunda femoris joins it near its termination, and 
about an inch and a half below Poupart’s ligament 
the internal saphenous vein. The valves in this 
vein are four or five in number. 

The External Iliac Vein commences at the termi- 
nation of the femoral, beneath the crural arch, and 
passing upwards along the brim of the pelvis, termi- 
nates opposite the sacro-iliac symphysis, by uniting 
with the internal iliac to form the common iliac vein. 
On the right side, it lies at first along the inner side 
of the external iliac artery ; but as it passes upwards, 
gradually inclines behind it. On the left side, it lies 
altogether on the inner side of the artery. It re- 
ceives, immediately above Poupart’s ligament, the 
epigastric and circumflex iliac veins and a small 
pubic vein, corresponding to the pubic branch of the 
obturator artery. According to Friedreich, jt fre- 
quently contains one and sometimes two valves. 

The Internal Tliac Vein is formed by the vensy 
comites of the branches of the internal iliac artery, 
the umbilical arteries excepted. It receives the blood from the exterior of the 
pelvis by the gluteal, sciatic, internal pudic, and obturator veins; and from the 
organs in the cavity of the pelvis by the hmmorrhoidal and vesico-prostatic plexuses 
in the male, and the uterine and vaginal plexuses in the female. The vessels 
forming these plexuses are remarkable for their large size, their frequent anasto- 
moses, and the number of valves which they contain. The internal iliac vein lies 
at first on the inner side and then behind the internal iliac artery, and terminates 
opposite the sacro-iliac articulation, by uniting with the external iliac, to form the 
common iliac vein. This vessel has no valves. 

The hemorrhoidal plexus surrounds the lower end of the rectum, being formed 
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by the superior hemorrhoidal veins (tributaries of the inferior mesenteric), and the 
middle and inferior hemorrhoidal, which terminate in the internal iliac. The 
portal and general venous systems have a free communication by means of the 
branches composing this plexus. 

The vesico-prostatic plexus surrounds the neck and base of the bladder and 
prostate gland. It communicates with the hemorrhoidal plexus behind, and 
receives the dorsal vein of the penis, which enters the pelvis beneath the sub-pubic 
ligament. This plexus is supported upon the sides of the bladder by a reflection 
of the pelvic fascia. The veins composing it are very liable to become varicose, 
and often contain hard earthy concretions, called phleboliths. 

The dorsal vein of the penis is a vessel of large size, which returns the blood 
from the body of that organ. At first it consists of two branches, which are con- 
tained in the groove on the dorsum of the penis, and it receives veins from the 
glans, the corpus spongiosum, and numerous superficial veins; these unite near 
the root of the penis into a single trunk, which passes through the suspensory 
ligament of the penis, pierces the triangular igament beneath the pubic arch, and 
divides into two branches, which enter the prostatic plexus. 

The vaginal plexus surrounds the mucous membrane, being especially de- 
veloped at the orifice of the vagina; it communicates with the vesical plexus in 
front, and with the hemorrhoidal plexus behind. 

The uterine plexus is situated along the sides and superior angles of the uterus 
between the layers of the broad ligament, receiving large venous canals (the wierine 
sinuses) from the substance of the uterus. The veins composing this plexus anas- 
tomose frequently with each other and with the ovarian veins. They are not 
tortuous like the arteries. 

The Common Iliac Veins are formed by the union of the external and internal 
iliac veins in front of the sacro-iliac articulation ; passing obliquely upwards towards 
the right side, they terminate upon the intervertebral substance between the fourth 
and fifth lumbar vertebre, where the veins of the two sides unite at an acute angle 
to form the inferior vena cava. The right common iliac is shorter than the left, 
nearly vertical in its direction, and ascends belind and then to the outer side of its 
corresponding artery. The left common iliac, longer and more oblique in its 
courre, is at first situated on the inner side of the corresponding artery, and then 
behind the right common iliac. Hach common iliac receives the ilio-lumbar and 
sometimes the lateral sacral veins. The left receives, in addition, the middle sacral 
vein. No valves are found in these veins. 

The middle sacral veins accompany the corresponding artery along the’ front 
of the sacrum, and terminate in the left common iliac vein; occasionally in the 
angle of junction of the two iliac veins. 

Peouliarities..-. The left common iliac vein, instead of joining with the right in its 
ustial position, occasionally ascends on the left side of the aorta as high as the kidney, 
where, after receiving the left renal vein, it crosses over the aorta, and then joins with the 
right vein to form the vena cava. In these cases, the two common iliacs are connected 
by a small communicating branch at the spot where they are usually united.* 

The Inferior Vena Cava returns to the heart the blood from all the parts below 
the Diaphragm. It is formed by the junction of the two common iliac veins on the 
right side of the intervertebral substance between the fourth and fifth lumbar 
vertebrw. It passes upwards along the front of the spine, on the right side of the 
aorta, and having reached the under surface of the liver, is contained in a groove 
in its posterior border. It then perforates the central tendon of the Diaphragm, 
enters the pericardium, where it is covered by its serous layer, and terminates in 
the lower and back part of the right auricle. At its termination in the auricle, it is 
provided with a valve, the Hustachian, which is of large size during foetal life. 

Relations.—In front, from below upwards, with the mesentery, right spermatic 
artery, transverse portion of the duodenum, ‘the pancreas, portal vein, and the pos- 


* See two cases which have been described by Mr. Walsham i in the St. Bartholomew's 
Hoapital Reports, vols. xvi. and xvii. 
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terior border of the liver, which partly and occasionally completely surrounds it ; 
behind, with the vertebral column, the right crus of the Diaphragm, the right 
renal and lumbar arteries, right semilunar ganglion; on the deft side, with the aorta. 
It receives in its course the following branches : 


e Lumbar. Suprarenal. 
Right Spermatic. Phrenic. 
Renal. Hepatic. 


Pecultarities.— In Position.-—This vessel is sometimes placed on the left side of the 
norta, as high as the left renal vein, after receiving which, it crosses over to its usual 
position on the right side; or it may be placed altogether on the left side of the aorta, as 
far upwards as its termination in the heart: in such cases, the abdominal and thoracic 
viscera, together with the great vessels, are all transposed. 

Point of Termination.—Occasionally, the inferior vena cava joins the right azygos 
vein, which is then of large size. In such cases, the superior cava receives the whole of 
the blood from the body before transmitting it to the right auriclo, except the blood from 
the hepatic veins, which passes directly into the nght auricle. 

The lumbar veins, three or four in number on each side, collect the blood by 
dorsal tributaries from the muscles and integument of the loins, and by abdominal 
tributaries from the walls of the abdomen, where they communicate with the 
epigastric veins. At the spine, they receive veins from the spinal plexuses, and 
then pass forwards, round the sides of the bodies of the vertebre beneath the 
Psoas nagnus, and terminate at the back part of the inferior cava. The left lum- 
bar veins are longer than the right, and pass behind the aorta. The lumbar veins 
communicate with each other by branches which pass in front of the transverse 
processes. These veins are connected together by a longitudinal vessel which 
passes in front of the transverse processes of the lumbar vertebre and communi- 
cating with each lumbar vein, is called the ascending lumbar. It forms the most 
frequent origin of the corresponding vena azygos, and serves to connect the 
common. iliac, ilio-lumbar, lumbar, and azygos veins of the corresponding side of 
the body. 

The spermatic veins emeryze from the back of the testis, and receive tributaries 
from the epididymis; they form a branched and convoluted plexus, called the 
spermatic plexus (plexus pampiniformis), below the abdominal ring: the vessels 
composing this plexus are very numerous, and ascend along the cord in front of 
the vas deferens; having entered the abdomen through the inguinal canal, they 
coalesce to form two branches, which ascend on the Psoas muscle, behind the 
peritoneum, lying one on each side of the spermatic artery, and unite to form a 
single ‘vessel, which opens on the right side into the inferior vena cava, at an acute 
angle, on the left side into the left renal vein, at a right angle. The spermatic 
veins are provided with valves.* The left spermatic vein passes behind the 
sigmoid flexure of the colon, a part of the intestine in which fecal accumulation is 
common; this circumstance, as well as the indirect communication of the vessel 
with the inferior vena cava, may serve to explain the more frequent occurrence of 
varicocele on the left side. 

The ovarian veins are analogous to the spermatic in the male; they form a 
plexus near the ovary, and in the broad ligament and Fallopian tube, communi- 
cating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during pregnancy. 

The renal veins are of large size, and placed in front of the renal arteries.f 

* Rivington has pointed out that a valve is usually found at the orifices of both the 
right and left spermatic veins. When no valves exist at the opening of the left spermatic 
vein into the left renal vein, valves are generally present in the renal vein within a 
quarter of an inch from the orifice of the spermatic vein. Journal of Anatomy and 
Physiology, vol. vii. p. 163. 

+ The student may observe that all véins above the Diaphragm, which do not lie on 
the same plane as the arteries which ey accompany, lie in front of them; and that all 


veins below the Diaphr , which do not lie on the same plane as the arteries which they 
accompany, lie behind them, except the renal and profunda femoris vein. 
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The left is longer than the right, and passes in front of the aorta, just below the 
origin of the superior mesenteric artery. It receives the left spermatic, the left 
inferior phrenic, and, generally, the left suprarenal veins. It opens into the vena 
cava, @ little higher than the right. 

The suprarenal veins terminate on the right side in the vena cava: on the left 
side, in the left renal or phrenic vein. 

The phrenic veins follow the course of the phrenic arteries. The two superior, 
of small size, accompany the phrenic nerve and comes nervi phrenici artery; the 
right terminating opposite the junction of the two ven# innominate, the left in the 
left superior intercostal or left internal mammary. The two inferior phrenic veins 
follow the course of the phrenic arteries, and terminate, the right in tle inferior 
vena cava, the left in the left renal vein. 

The hepatic veins commence in the substance of the liver, in the capillary 
terminations of the portal vein and hepatic artery: these tributaries, gradually 
uniting, usually form three large veins, which converge towards the posterior 
border of the liver, and open into the inferior vena cava, whilst that vessel is 
situated in the groove at the back part of this organ. Of these three veins, one 
from the right, and another from the left lobe, open obliquely into the vena cava ; 
that from the middle of the organ and lobulus Spigelii having a straight course. 
The hepatic veins run singly, and are in direct contact with the hepatic tissue. 
They are destitute of valves. | 


PortaL System oF VEINS. 


The portal venous system is composed of four large veins, which collect the 
venous blood from the viscera of digestion. The trunk formed by their union 
(vena porte) enters the liver and ramifies throughout its substance; and its 
branches again emerging from that organ. as the hepatic veins terminate in the 
inferior vena cava. The branches of this vein are in all cases single, and destitute 
of valves. 

The veins forming the portal system are, the 


Inferior mesenteric. Splenic. 
Superior mesenteric. Gastric. 


The inferior mesenteric vein returns the blood from the rectum, sigmoid flexure, 
and descending colon, corresponding with the ramifications of the branches of the 
inferior mesenteric artery. Ascending beneath the peritoneum in the lumbar 
region, it passes behind the transverse portion of the duodenum and pancreas, and 
terminates in the splenic vein. Its hemorrhoidal branches inosculate with those 
of the internal iliac, and thus establish a communication between the portal and 
the general venous system.* 

The superior mesenteric vein returns the blood from the small intestines, and 
from the cecum and ascending and transverse portions of the colon, corresponding 
with the distribution of the branches of the superior mesenteric artery. The large 
trunk formed by the union of these branches ascends along the right side and in 
front of the corresponding artery, passes in front of the transverse portion of the 
duodenum, and unites behind the upper border of the pancreas with the splenic 
vein to form the vena porte. It receives the right gastro-epiploic vein. 

The splenic vein commences by five or six large branches, which return the 
blood from the substance of the spleen. These uniting form a single vessel, which 
passes from left to right behind the upper border of the pancreas, below the artery, 


* Besides this anastomosis between the portal vein and the branches of the vena cava, 
other anastomoses between the portal and systemic veins are formed by the communica- 
tion between the gastric veins and the wsophageal veins which empty themselves into the 
vena azygos minor, between the left renal veirt and the veins of the intestines, especially 
of the colon and duodenum, and between superficial branches of the portal veins of the liver 
and the phrenic veins, as pointed out by Mr. Kiernan. (See Physiological Anatomy, by 
Todd and Bowman, 1859, vol. i1. p. 848.) 
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and terminates at its greater end by uniting at a right angle with the superior 
mesenteric to form the vena ports. The splenic vein is of large size, and not tor- 
tuous like the artery. It receives the vasa brevia from the left extremity of the 
stomach, the left gastro-epiploic vein, pancreatic branches from the pancreas, the 
pancreatico-duedenal vein, and the inferior mesenteric vein. 


Fia. 358.---Portal Vein and ity Branches. 





Norg.—In this diagram the right gastro-epiploic vein opens into the splenic vein 
generally it empties itself into the superior mesenteric, close to its termination. 


The gastric veins are two in number: one, a small vein, corresponds to the 
pyloric branch of the hepatic artery ; the other, considerably larger, corresponds 
to the gastric artery. The former (pyloric, Walsham) runs along the lesser cur- 
vature of the stomach towards the pyleric end, receives branches from the pylorus 
and duodenum, and ends in the vena porte. The latter (coronary, Walsham) 
begins near the pylorus, runs along the lesser curvature of the pce al 
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the «esophageal opening, and then curves downwards and backwards between the 
folds of the lesser omentum to end in the vena porte.* 

The Portal Vein is formed by the junction of the superior mesenteric and 
splenic veins, their union taking place in front of the vena cava, and behind the 
upper border of the great end of the pancreas. Passing upwards through the 
right border of the lesser omentum to the under surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
hepatic artery and hepatic duct throughout the substance of the liver. Of these 
two branches the right is the larger but the shorter of the two. The portal vein 
is about three or four inches in length, and, whilst contained in the lesser omen- 
tum, lies behind and between the hepatic duct and artery, the former being to 
the right, the latter to the left. These structures are accompanied by filaments of 
the hepatic plexus of nerves, and numerous lymphatics, surrounded by a quantity 
of loose areolar tissue (capsule of Glisson), and placed between the layers of 
the lesser omentum. The vena porte receives the gastric and cystic veins ; 
the latter vein sometimes terminates in the right branch of the vena porte. 
Within the liver the portal vein receives the blood from the branches of the 
hepatic artery. | 


CARDIAC VEINS. 


The veins which return the blood from the substance of the heart are, the 


(sreat cardiac vein. Anterior cardiac veins. 
Middle cardiac vein. Right or small cardiac vein. 
Posterior cardiac veins. Venre Thebesii. 


The Great Cardiac Vein (coronary) is a vessel of considerable size, which com- 
mences at the apex of the heart, and ascends along the anterior interventricular 
groove to the base of the ventricles. It then curves to the left side, around the 
auriculo-ventricular groove, between the left auricle and ventricle, to the back 
part of the heart, and opens into the coronary sinus, its aperture being guarded 
by two valves. It receives, in its course, tributaries from both ventricles, but 
especially the left, and also from the left auricle; one of these, ascending along 
the thick margin of the left ventricle, is of considerable size. The vessels 
joining it are provided with valves. 

The Middle Cardiac Vein commences by small tributaries, at the apex.of the 
heart, communicating with those of the preceding. It-ascends along the posterior 
interventricular groove to the base of the heart, and terminates in the coronary 
sinus, its orifice being guarded by a valve. It receives the veins from the 
posterior surface of both ventricles, 

The Posterior Cardiac Veins are three or four small vessels, which collect the 
blood from the posterior surface of the left ventricle and open into the lower 
border, of the coronary sinus. 

The Anterior Cardiac Veins are three or four small vessels, which collect the 
blood from the anterior surface of the right ventricle. One of these (the vein of 
Galen), larger than the rest, runs along the right border of the heart. They open 
separately into the lower part of the right auricle. 

The Right or Small Coronary Vein runs along the groove between the right 
auricle and ventricle, to open into the right extremity of the coronary sinus, It 
receives blood from the back part of the right auricle and ventricle. 

The Vene Thebesii are numerous minute veins, which return the blood 
directly from the muscular substance, without entering the venous current. 


* The above description of the gastric veins is the one given by Mr. Walsham, and 
differs from that usually found in the text-books. Since the publication of Mr. Walsham’s 
paper, I have verified the truth of his description. See Journal of Anatomy and 
Physiology, vol. xiv. p. 399. 
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They open by minute orifices (foramina Thebesii), on the inner surface of the 
right auricle. 

The Coronary Sinus is that portion of the great cardiac vein which is situated 
in the posterior part of the left auriculo-ventricular groove. It 1s about an inch 
in length, prevents a considerable dilatation, and is covered by the muscular fibres 
of the left auricle. It receives the veins enumerated above and an oblique vein 
from the back part of the left auricle, the remnant of the obliterated left in- 
nominate trunk of the foetus, described by Mr. Marshall. The coronary sinus 
terminates in the right auricle, between the inferior vena cava and the auriculo- 
ventricular aperture, its orifice being guarded by a semilunar fold of the lining 
membrane of the heart, the coronary valve. All the branches joining this vessel, 
excepting the oblique vein above mentioned, are provided with valves. 


Of the Lymphatics. 


HE Lymphatics have derived their name from the appearance of the fluid con- 

tained in their interior (lympha, water). They are also called absorbents, 

from the property they possess of absorbing certain materials from the tissues and 
conveying them into the circulation. 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also the lactcal, or chyliferous vessels. The lacteals 
are the lymphatic vessels of the small intestine, and differ in no respect from the 
lymphatics generally, excepting that they contain a milk-white fluid, the chyle, 
during the process of digestion, and convey it into the blood through the thoracic 
duct. 

The lymphatics are exceedingly delicate vessols, the coats of which are so trans- 
parent that the fluid they contain is readily seen through them. They retain a 
nearly uniform size, being interrupted at intervals by constrictions which give them 
a knotted or beaded appearance. These constrictions are due to the presence of 
valves in their interior. Lymphatics have been found in nearly every texture and 
organ of the body which contain blood-vessels. Such non-vascular structures as 
cartilage, the nails, cuticle, and hair have none, but with these exceptions it is 
probable that eventually all parts will be found to be permeated by these vessels. 

The lymphatics are arranged into a superficial and deep set. The superficial 
lymphatics, on the surface of the body, are placed immediately beneath the integu- 
ment, accompanying the superficial veins; they join the deep lymphatics in certain 
situations by perforating the deep fascia. In the interior of the body, they lie in 
the submucous areolar tissue, throughout the whole length of the gastro-pulmonary 
and genito-urinary tracts; and in the subserous arcolar tissue in the cranial, 
thoracic, and abdominal cavitics. The method of their origin has been described 
along with the other details of their minute anatomy (page 50). Here it 
will be sufficient to say that a plexiform network of minute lymphatics may be 
found interspersed among the proper elements and blood-vessels of the several 
tissues ; the vessels composing which, as well as the meshes between them, are 
much larger than those of the capillary plexus. From these networks small 
vessels emerge, which pass, either to a neighbouring gland, or to join some larger 
lymphatic trunk. The deep lymphatics, fewer in number, and larger than the 
superficial, accompany the deep blood-vessels. Their mode of origin is probably 
similar to that of the superficial vessels. The lymphatics of any part or organ 
exceed the veins in number, but in size they are much smaller. Their anasto- 
moses also, especially those of the large trunks, are more frequent, and are effected 
by vessels equal in diameter to those which they connect, the continuous trunks 
retaining the same diameter. 

The lymphatic or absorbent glands, named also conylobate glands, are small 
solid glandular bodies, situated in the course of the lymphatic and lacteal vessels. 
They are found in the neck and on the external parts of the head; in the upper 
extremity, in the axilla and in front of the elbow; in the lower extremity, in the 
groin and popliteal space and in some other situations. In the abdomen, they are 
found in large numbers in the mesentery, and along the side of the aorta, vena 
cava, and iliac vessels; and in the thorax, in the anterior and posterior mediastina. 
They are somewhat flattened, and of a round or oval form. In size they vary from 
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a hemp-seed to an almond, and their colour, on section, is of a pinkish-grey tiut, 
excepting the bronchial glands, which in the adult are mottled with black. Each 
gland has a layer or capsule of cellular tissue investing it, from which prolongations 


dip into its substance, forming partitions. 


bh) 


Fie. 359.--The Thoracic.and Right Lymphatic Duct. 
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The lymphatic and lacteal vessels pass 


through these bodies in their 
passage to the thoracic and 
lymphatic ducts. A lymph- 
atic or lacteal vessel, previous 
to entering a gland, divides 
into several small branches, 
which are named afferent 
vessels, As they enter, their 
éxternal coat becomes con- 
tinous with the capsule of the 
gland, and the vessels, much 
thinned, and consisting only 
of their mternal, or endo- 
thelial coat, pass into the 
gland, and branch out upon 
and in the tissue of the cap- 
sule; these branches opening 
into the lymph sinuses of the 
gland. From these sinuses 
fine branches proceed to form 
a plexus, the vessels of 
which unite to form a single 
efferent vessel, which, on 
emerging from the gland, is 
again invested with an ex- 
ternal coat. Further details 
on the minute anatomy of the 
lymphatic vessels and glands 
will be found in the chapter 
on General Anatomy. 


THoracic Duct. 


The thoracic duct (fig. 
359) conveys the great mass 
of the lymph and chyle into 
the blood. It is the common 
trunk of all the lymphatic 
vessels of the body, excepting 
those of the right sid? of the 
head, neck, and thorax, and 
right upper extremity, the 
right lung, right side of the 
heart, and the convex surface 
of the liver. It varies in 
length from fifteen to eighteen 
inches in the adult, and ex- 
tends from the second lumbar 
vertebra to the root of the 
neck. It commences in the 


abdomen by a triangular dilatation, the receptaculum chylt (reservoir or cistern 
of Pecquet), which is situated upon the front of the body of the second lumbar 
vertebra, to the right side and behind the aorta, by the side of the right crus 
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of the Diaphragm. It ascends into the thorax through the aortic opening in 
the Diaphragm, lying to the right of the aorta, and is placed in the posterior 
mediastinum in front of the vertebral column, lying between the aorta and 
vena azygos major. Opposite the fourth dorsal vertebra, it inclines towards 
the left side and ascends behind the arch of the aorta, on the left side of the 
cesophagus and behind the first portion of the left subclavian artery to the upper 
orifice of the thorax. Opposite the upper border of the seventh cervical vertebra, 
it curves downwards above the subclavian artery, and in front of the Scalenus 
anticus muscle, so as to form an arch ; and terminates near the angle of junction 
of the left internal jugular and subclavian veins. The thoracic duct, at its com- 
mencement, is about equal in size to the diameter of a godse-quill, diminishes 
considerably in its calibre in the middle of the thorax, and is again dilated just 
before its termination. It is generally flexuous in its course, and constricted at 
intervals so as to present # varicose appearance. The thoracic duct not unfre- 
quently divides in the middle of its course into two branches of unequal size, which 
soon re-unite, or into several branches which form a plexiform interlacement. It 
occasionally bifurcates, at its upper part, into two branches, of which the one on 
the left side terminates in the usual manner, while that on the right opens into 
the right subclavian vein, in connection with the right lymphatic duct. The 
thoracic duct has numerous valves throughout its whole course, but they arc 
more numerous in the upper than in the lower part: at its termination it is pro- 
vided with a pair of valves, the free borders of which are turned towards the vein, 
SO as to prevent the passage of venous blood into the duct. 

Tributaries.—The thoracic duct, at its commencement, receives four or five 
large trunks from the abdominal lymphatic glands, and also the trunk of the 
lacteal vessels. Within the thorax, it is jomed by the lymphatic vessels from the 
left half of the wall of the thoracic cavity, the lymphatics from the sternal and 
intercostal glands, those of the left lung, left side of the heart, trachea, and 
cesophagus ; and just before its termination, it receives the lymphatics of the left 
side of the lead and neck, and left upper extremity. 

Structure (fig. 359).—The thoracic duct is composed of three coats, which 
differ in some respects from those of the lymphatic vessels. The internal coat 
consists of a layer of endothelium, consisting of a single layer of flattened lanceo- 
late cells, with serrated borders ; of a subendothelial layer similar to that found 1n 
the arteries; and an elastic fibrous coat, the fibres of which run in a longitu- 
dinal direction. Tho middle coat consists of a longitudinal layer of white con- 
nective tissue with elastic fibres, external to which are several laminm of muscular 
tissue, the fibres of which are for the most part disposed transversely, but some 
are oblique or longitdinal, and intermixed with elastic fibres. The external 
coat is composed of areolar tissue, with elastic fibres and isolated fasciculi of 
muscular fibres. 

The Right Lymphatic Duct is a short trunk, about an inch in length, and a 
line or a line and a half in diameter, which receives the lymph from the right 
side ofe the head and neck, the right upper extremity, the right side of the thorax, 
the right lung and right side of the heart, and, from part of the convex surface of 
the liver, and terminates at the angle of union of the right subclavian and right 
internal jugular veins. Its orifice is guarded by two semilunar valves, which pre- 
vent the eutrance of blood from the veins. 


LYMPHATICS OF THE Heap, Facr, AND NECK. 


The Superficial Lymphatic Glands of the Head (fig. 360) are of small size, 
few in number, and confined to its posterior region. They are the occipital, 
placed at the back of the head along the attachment of the occipito-frontalis; and 
the posterior auricular, near the upper end of the Sterno-mastoid. These glands 
are affected in cutaneous eruptions and other diseases of the scalp. In the face, 
the superficial lymphatic glands are more numerous: they are the parotid, some 
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of which are superficial and others deeply placed in the substance of the parotid 
gland; the zygomatic, situated under the zygoma; the buccal, on the surface of 
the Buccinator muscle; and the submaxillary, the largest, beneath the body of 
the lower jaw. . 

The superficial lymphatics of the head are divided into an anterior and a 
posterior set, which follow the course of the temporal and occipital vessels. The 
temporal set accompany the temporal artery in front of the ear, to the parotid 
lymphatic glands, from which they proceed to the lymphatie glands of the neck. 
The occipital set follow the course of the occipital artery, descend to the occipital 


Fra. 360.—The Superficial Lymphatics and Glands of the Head, Face, and Neck. 
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and posterior auricular lymphatic glands, and from thence join the cervical 
lands. 

: The superficial lymphatics of the face are more numerous than those of the 
head, and commence over its entire surface. Those from the frontal region 
accompany the frontal vessels; they then pass obliquely across the face, running 
with the facial vein, pass through the buccal glands on the surface of the Bucci- 
nator muscle, and join the submaxillary lymphatic glands. The latter receive 
the lymphatic vessels from the lips, and are often found enlarged in cases of 
malignant disease of those parts. - 

The deep lymphatics of the face are derived from the pituitary membrane 
of the nose, the mucous membrane of the mouth and pharynx, and the contents 
of the temporal and orbital fosse; they. accompany the branches of the internal 
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maxillary artery, and terminate in the deep parotid, and cervical lymphatic 
glands. 

The deep lymphatics of the cranium consist of two sets, the meningeal and 
cerebral. The meningeal lymphatics accompany the meningeal vessels, escape 
through foramina at the base of the skull, and join the deep cervical lymphatic 
glands. The cerebral lymphatics are described by Eshmann as being situated 
between the arachnoid and pia mater, as well as in the choroid plexuses of the 
lateral ventricles ; they accompany the trunks of the carotid and vertebral arteries, 
and probably pass through foramina at the base of the skull, to terminate in the 


Fig. 361.—-The Deep Lymphatics and Glands of the Neck and Thorax. 





deep cervical glands. They have not at present been demonstrated in the dura 
mater, or in the substance of the brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial and 
deep. 

The superficial cervical glands are placed in the course of the external jugular 
vein between the Platysma and deep fascia. They are most numerous at the root 
of the neck, in the triangular interval between the clavicle, the Sterno-mastoid 
and the Trapezius, where they are continuous with the axillary glands. A few 
small glands are also found on the front and sides of the larynx. 

The deep cervical glands (fig. 361) are numerous and of large size; they form 
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an uninterrupted chain along the sheath of the carotid artery and internal jugular 
vein, lying by the side of the pharynx, esophagus, and trachea, and extending 
from the base of the skull to the thorax, where they communicate with the 
lymphatic glands in that cavity. 

The superficial and deep cervical lymphatics are a continuation of those 
already described on the cranium and face. After traversing the glands in those 
regions, they pass through the chain of glands which lie along the sheath of the 
carotid vessels, being joined by the lymphatics from the pharynx, wsophagus, 
larynx, trachca, and thyroid gland. At the lower part of the neck, after recciving 
some lymphatics from the thorax, they unite into a single trunk, which terminates 
on the left side, in the thoracic duct; on the right side, in the right lymphatic 
duct. 


eo 


LYMPHATICS OF THE Uprrn ExtTREMIty. 


The Lymphatic Glands of the upper extremity (fig. 362) may be subdivided 
into two sets, superficial and deep. 

The superficial lymphatic glands are few and of small size. There are occa- 
sionally two or three in front of the elbow, aud one or two above the internal 
condyle of the humerus, near the basilic vein. 

The deep lymphatic glands are also few in number. In the forearm a few 
small ones are occasionally found in the course of the radial and ulnar vessels ; 
and in the arm, there is a chain of small glands along the inner side of the 
brachial artery. | 

The axillary glands are of large size, and usually ten or twelve in number. A 
cham of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissue ; they receive the lymphatic vessels from the arm ; others are 
dispersed in the areolar tissue of the axilla: the remainder are arranged in two 
series, a small chain running along the lower border of the Pectoralis major, as far 
as the mammary gland, receiving the lymphatics from the front of tlic chest and 
luamima ; and others are placed along the lower margin of the posterior wall of the 
axilla, which receive the lymphatics from the integument of the back. Two or 
three subclavian lymphatic glands are placed immediately beneath the clavicle ; it 
is through these that the axillary and deep cervical glands communicate with each 
other. In malignant diseases, tumours, or other affections implicating the upper 
part of the back and shoulder, the front of the chest and mamma, the upper part 
of the front and side of the abdomen, or the hand, forearm, and arm, the axillary 
glands are liable to be found enlarged. 

The superficial lymphatics of the upper extremity commence on the fingers ; 
two vessels running along either side of each finger, one on the palmar and the 
other on the dorsal surface. Those on the palmar surface form an arch in the 
palm of the hand, from which are derived two sets of vessels, which pass up the 
forearm, taking the course of the subcutaneous veins. Tle lymphatics from 
the dorsal surface of the fingers form a plexus on the back of the hand, and winding 
around the inner and outer borders of the forearm unite with thoso in front. Those 
from the inner border of the hand accompany the ulnar veins along the inner side 
of the forearm to the bend of the elbow, where they join with some lymphatics 
from the outer sido of tle forearm ; they then follow the course of the basilic vein, 
communicate with the glands immediately above the elbow, and terminate in the 
axillary glands, joining with the deep lymphatics. The superficial lymphatics from 
the outer and back part of the hand accompany the radial veins to the bend of the 
elbow. They are less numerous than the preceding. At the bend of the elbow, the 
greater number join the basilic group; the rest ascend with the cephalic vein on 
the outer side of the arm, some crossing the upper part of the Biceps obliquely, to 
terminate in the axillary glands, whilst one or two accompany the cephalic vein 
in the cellular interval between the Pectoralis major and Deltoid, and enter the 


subclavian lymphatic glands. sax 
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The deep lymphatics of the upper extremity accompany the deep blood-vessels. 
In the forearm, they consist of four sets, corresponding with the radial, ulnar, and 
interosseous arteries; they pass through the glands occasionally found in the course 
of those vessels, and communicate at intervals with the superficial lymphatics. 
In their course upwards, some of them pass through the glands whigh lie upon the 


Vic. 362.—The Superficial Lymphatics and Glands of the Upper Extremity. 


ofall 





rN. 


f? TE A ay 4 ? wah 
-* 44 rg , oS “4 @. ae ad at 
Ma Fie: Sg fi tj hoy negli 
con fi ties ffi 480, BO, fpf fh ET Be 


brachial artery; they.then enter the axillary and subclavian glands, and at the root 
of the neck terminate, on the left side, in the thoracic duct, and on the right side 
in the right lymphatic duct. | 


LYMPHATICS OF THE LOWER EXTREMITY. 


The Lymphatic Glands of the lower extremity may be subdivided into two sets, 
superficial and deep ; the former are confinad to the inguinal region. 

The superficial inguinal glands, placed immediately beneath the integument, 
are of large size, and vary from eight to ten in number. They are divisible into 
two groups: ul upper, disposed irregularly along Poupart’s ligament, which receive 
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Fig. 363.—The Superficial Lymphatics 
and Glands of the Lower Extremity. 





the lymphatic vessels from the integu- 
ment of the scrotum, penis, parietes 
of the abdomen, perineal and gluteal 
regions and the mucous membrane 
of the urethra ; and an inferior group, 
which surround the saplienous open- 
ing in the fascia lata, a few being 
sometimes continued along the saphe- 
nous vein to a variable extent. The 
latter receive the superficial lymphatic 
vessels from the lower extremity. 
These glands frequently become en- 
larged in diseases implicating the parts 
from which their lymphatics originate. 
Thus in malignant or syphilitic affec- 
tions of the prepuce and penis, or of 
the labia majora in the female, in 
cancer scroti, in abscess in the peri- 
neum, or in any other diseaso affect- 
ing the integument and_ superficial 
structures in those parts, or the sub- 
umbilical part of the abdominal wall 
or gluteal region, the upper chain of 
glands is almost invariably enlarged, 
the lower chain being implicated in 
diseases affecting the lower limb. 

The deep lymphatic glands are, the 
anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiiatic. 

The anterior tibial gland is not 
constant in its existence. It is gene- 
rally found by the side of the anterior 
tibial artery, upon the imterosseous 
membrane at the upper part of the leg. 
Occasionally, two glands are found in 
this situation. 

The deep popliteal glands, four or 
five in number, are of small size ; they 
surround the popliteal vessels, im- 
bedded in the cellular tissue and fat 
of the popliteal space. 

Thedeep inguinal glands are placed 
beneath the deep fascia around the 
femoral artery and vein. They are of 
small size, and communicate with the 
superficial inguinal glands through the 
saphenous opening. 

The gluteal and ischiatic glands 
are placed, the former above, the latter 
below, the Pyriformis muscle, resting 
on their corresponding vessels as they 
pass through the great sacro-sciatic 
foramen. 

The Lymphatics of the lower ex- 
tremity, like the veins, may be divided 
into two sets, superficial and deep. 

The superficial lymphatics are 
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placed beneath the integument in the superficial fascia, and are divisible into two 
groups : an internal group, which follow the course of the internal saphenous vein ; 
and an external group, which accompany the external saphenous. The internal 
group, the larger, commence on the inner side and dorsum of the foot ; they pass, 
some in front, and some behind the inner ankle, run up the leg with the internal 
saphenous vein, pass with it behind the inner condyle of the femur, and accom- 
pany it to the groin, where they terminate in the group of inguinal glands which 
surround the saphenous opening. Some of the efferent vessels from these glands 
pierce the cribriform fascia and sheath of the femoral vessels, and terminate in a 
lymphatic gland contained in the femoral canal, thus establishing a communication 
between the lymphatics of the lower extremity and those of the trunk; others pierce 
the fascia lata, and join the deep inguinal glands. The external group arise from 
the outer side of the foot, ascend in front of the leg, and, just below the knee, cross 
the tibia from without inwards, to join the lymphatics on the inner side of the 
thigh. Others commence on the outer side of the foot, pass behind the outer 
malleolus, and accompany the external saphenous vein along the back of the leg, 
where they enter the popliteal glands. 

The deep lymphatics of the lower extremity are few in number, and accom- 
pany the deep blood-vessels. In the leg, they consist of three sets, the anterior 
tibial, peroneal, and posterior tibial, which accompany the corresponding blood- 
vessels, two or three to each artery ; they ascend with the blood-vessels, and enter 
the lymphatic glands in the popliteal space ; the efferent vessels from these glands 
accompany the femoral vein, and join the deep inguinal glands; from these, the 
vessels pass beneath Poupart’s ligament, and communicate with the chain of glands 
surrounding the external iliac vessels. 

The deep lymphatics of the gluteal and ischiatic regions follow the course of 
the blood-vessels, and join the gluteal and ischiatic glands at the great sacro- 
sciatic foramen. 


LYMPHATICS OF THE PELVIS AND ABDOMEN. 


The deep lymphatic glands in the pelvis are, the external iliac, the internal 
iliac, and the sacral. Those of the abdomen are the lumbar glands. 

‘he external iliac glands form an uninterrupted chain round the external iliac 
vossels, three being placed round the commencement of the vessels just behind the 
erural arch. They communicate below with the femoral lymphatics, and above 
with the lumbar glands. ; 

The internal iliac glands surround the internal iliac vessels; they receive the 
lymphatics corresponding to the branches of the internal iliac artery, and communi- 
cate with the lumbar glands. 

The sacral glands occupy the sides of the anterior surface of the sacrum, some 
being situated in the meso-rectal fold. These and the internal iliac glands are 
affected in malignant disease of the bladder, rectum, or uterus. 

The, lumbar glands are very numerous; they are situated on the front of the 
lumbar vertebre, surrounding the common iliac vessels, the aorta and vena cava; 
they receive the lymphatic vessels from the lower extremities and pelvis, as well as 
from the testes and some of the abdominal viscera ; the efferent vessels from these 
glands unite into a few large trunks, which, with the lacteals, form the commence- 
ment of the thoracic duct. In addition to these there are a few small lateral 
lumbar glands, which lie between the transverse processes of the vertebre, behind 
the psoas muscle and receive lymphatics from the back. In some cases of malig- 
nant disease, these glands become enormously enlarged, completely surrounding 
the aorta and vena cava, and occasionally greatly contracting the calibre of those 
vessels. In all cases of malignant disease ef the testis, and in malignant disease 
of the lower limb, before any operation is attempted, careful examination of the 
abdomen should be made, in order to ascertain if any enlargement exists; and if 
any should be detected, all operative measures should be avoided, as fruitless. 
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| The lymphatics of the pelvis and abdomen may be divided into two sets, 
superficial and deep. : 
The superficial lymphatics of the walls of the abdomen and pelvis follow the 
course of the superficial blood-vessels. ‘Those derived from the integument of the 
lower part of the abdomen below the umbilicus follow the course of the superficial 
epigastric vessels, and converge to the superior group of the superficial inguinal 


Fia. 364.—The Deep Lymphatic Versels and Glands of the Abdomen and Pelvis, 
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glands ; the deep set accompany the deep epigastric vessels, and communicate with 
the external iliac glands. The superficial lymphatics from the sides of the lumbar 
part of the abdominal wall wind round the crest of the ilium, accompanying the 
superficial circumflex iliac vessels, to join the superior group of the superficial 
inguinal glands; the greater number, however, run backwards along with the 
ilio-lumbar and lumbar vessels, to join the lateral lumbar glands. 
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The superficial lymphatics of the gluteal region turn horizontally round the 
outer side of the nates, and join the superficial inguinal glands. 

The superficial lymphatios of the scrotum and perineenm follow the course of 
the external pudic vessels, and terminate in the superficial inguinal glands. 

The superficial lymphatics of the penis occupy the sides andedorsum of the 
organ, the latter receiving the lymphatics from the skin covering the glans penis ; 
they all converge to the upper chain of the superficial inguinal glands. The deep 
lymphatic vessels of the penis follow the course of the internal pudic vessels, and 
join the internal iliac glands. 

In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymphe, and clitoris terminate in the upper chain of the inguinal glands. 

The deep lymphatics of the pelvis and abdomen take the course of the principal 
blood-vessels. Those of the parietes of the pelvis, which accompany the gluteal, 
ischiatic, and obturator vessels, follow the course of the internal iliac artery, and 
ultimately join the lumbar lymphatics. 

The efferent vessels from the inguinal glands enter the pelvis beneath Poupart’s 
ligament, where they lie in close relation with the femoral vein; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric and circumflex 
iliac lymphatics. 

The lymphatics of the bladder arise from the entire surface of the organ ;* the 
greater number run beneath the peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in that situation, join with the lymphatics 
from the prostate and vesicule seminales, and enter the internal iliac glands. 

The lymphatics of the rectum are of large size; after passing through some 
small glands that lie upon its outer wall and in the meso-rectum, they pass to the 
sacral glands. 

The lymphatics of the uterus consist of two sets, superficial and deep ; the former 
heing placed beneath the peritoneum, the latter in the substance of the organ. 
The lymphatics of the cervix uteri, together with those from the vagina, enter the 
internal iliac and sacral glands ; those from the body and fundus of the uterus pass 
outwards in the broad ligaments, and, being joined by the lymphatics from the 
ovaries, broad ligaments, and Fallopian tubes, ascend with the ovarian vessels to 
open into the lumbar glands. In the unimpregnated uterus, they are small; but 
during gestation, they become very greatly enlarged. 

The lymphatics of the testicle consist of two sets, superficial and deep; tho 
former commence on the surface of the tunica vaginalis, the latter in the epidilymis 
and body of the testis. They form several large trunks, which ascend with the 
spermatic cord, and agcompanying the spermatic vessels into the abdomen, open 
into the lumbar glands; hence the enlargement of these glands in malignant 
disease of the testis. 

The lymphatics of the kidney arise on the surface, and also in the interior of 
the organ ; they join at the hilum, and, after receiving the lymphatic vessels from 
the ureter and suprarenal capsules, open into the lumbar glands. 

The lymphatics of the liver are divisible into two sets, superficial and deep. 
The former arise in the sub-peritoneal areolar tissue over the entire surface of the 
organ. Those on the convex surface may be divided into four groups :—1. Those 
which pass from behind forwards, consisting of three or four branches, which ascend 
in the longitudinal ligament, and unite to form a single trunk, which passes up 
between the fibres of the Diaphragm, behind the ensiform cartilage, to enter the 
anterior mediastinal glands, and finally ascends to the root of the neck, to ter- 
minate in the right lymphatic duct. 2. Another group, which also incline from 
behind forwards, are reflected over the ariterior margin of the liver, to its under 
surface, and from thence pass along the lomgitudinal fissure to the glands in the 
gastro-hepatic omentum. 3. A third group incline outwards to the right lateral 
ligament, and uniting into one or two large trunks, pierce the Diaphragm, and run 

* Curnow states that they are confined to the base of the organ. 
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along its upper surface to enter the anterior mediastinal glands; or, instead of 
entering the thorax, turn inwards across the crus of the Diaphragm, and open 
into the commencement of the thoracic duct. 4. The fourth group incline out- 
wards from the surface of the left lobe of the liver to the left lateral ligament, 
pierce the Diaphragm, and passing forwards, terminate in the glands in the 
anterior mediastinum. 

The superficial lymphatics on the wnder surface of the liver are divided into 
three sets :—1. Those on the right side of the gall-bladder enter the lumbar glands. 
2. Those surrounding the gall-bladder form a remarkable plexus: they accompany 
the hepatic vessels, and open into the glands in the gastro-hepatic omentum. 
3. Those on the left of the gall-bladder pass to the cesophageal glands, and to the 
glands which are situated along the lesser curvature of the stomach. 

The deep lymphatics accompany the branches of the portal vein and the hepatic 
artery and duct through the substance of the liver ; passing out at the transverse 
fissure, they enter the lymphatic glands along the lesser curvature of the stomach 
and behind the pancreas, or join with one of the lacteal vessels previous to its 
termination in the thoracic duct. 

The lymphatic glands of the stomach are of small size; they are placed along 
the lesser and greater curvatures, some within the gastro-splenic omentum, whilst 
others surround the cardiac and pyloric orifices. 

The lymphatics of the stomach consist of two sets, superficial and deep ; tho 
former originating in the subserous, and the latter in the submucous coat. They 
follow the course of the blood-vessels, and may, consequently, be arranged into 
three groups. The first yroup accompany the gastric vessels along the lesser 
curvature, receiving branches from both surfaces of the organ, and pass to the 
glands around the pylorus. The second growp pass from the great end of the 
stomach, accompanying the vasa brevia, and enter the splenic lymphatic glands. 
The third group run along the greater curvature with the right gastro-epiploic 
vessels, and terminate at the root of the mesentery in one of the principal lacteal 
vessels. 

The lymphatic glands of the spleen occupy the hilum. Its lymphatic vessels 
consist of two sets, superficial and deep; the former are placed beneath its peri- 
toneal covering, the latter in the substance of the organ: they accompany the 
blood-vessels, passing througl a series of small glands, and after receiving the 
lymphatics from the pancreas, ultimately pass into the thoracic duct. 


THe LympHaTic SYSTEM OF THE INTESTINES, — 


The lymphatic glands of the small intestine are placed between the layers of 
the mesentery, occupying the meshes formed by the superior mesenteric vessels, 
and hence called mesenteric glands. They vary in number from a hundred to a 
hundred and fifty: and in size, from that of a pea to that of a small almond. 
These glands are most numerous, and largest, above near the duodenum, and 
below opposite the termination of the ileum in the colon. This latter group 
becomes enlarged and infiltrated with deposit in cases of fever accompanied with 
ulceration of the intestines. 

The lymphatic glands of the large intestine are much less numerous than the 
mesenteric glands; they are situated along the vascular arches formed by the 
arteries previous to their distribution, and even sometimes upon the intestine itself. 
They are fewest in number along the transverse colon, where they form an un- 
interrupted chain with the mesenteric glands. 

The lymphatics of the small intestine are called lacteals from the milk-white 
fluid they usually contain : they consist of two sets, superficial and deep : the former 
lie between the layers of the muscular,coat and between the muscular and peritoneal 
coats, taking a longitudinal course along the outer side of the intestine, the latter 
occupy the submucous tissue, and course transversely round the intestine, accom- 
panied by the branches of the mesenteric vessels: they pass between the layers of 
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the mesentery, enter the mesenteric glands, and finally unite to form two or three 
large trunks, which terminate in the thoracic duct. 

The lymphatics of the large intestine consist of two sets : those of the cecum, 
ascending and transverse colon, which, after passing through their proper glands, 
enter the mesenteric glands ; and those of the descending colon andsrectum, which 
pass to the lumbar glands. 


Tur LyMrHatics oF THE THORAX. 


The deep lymphatic glands of the thorax are tlie intercostal, internal mammary. 
ulterior mediastinal, and posterior mediastinal. 

The intercostal glands are small, irregular in number, and situated on each 
side of the spine, near the costo-vertebral articulations, some being placed between 
the two planes of intercostal muscles. 

The internal mammary glands are placed at the anterior extremity of each 
intercostal space, by the side of the internal mammary vessels. 

The anterior mediastinal glands are placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others round the great vessels ut the base of the heart. ‘ 

The posterior mediastinal glands are situated in the areolar tissue in the pos- 
terior mediastinum, forming a continuous chain by the side of the aorta and 
cesophagus ; they communicate on each side with the intercostal, below with thie 
lumbar, and above with the deep cervical glands. 

The superficial lymphatics of the front of the thorax run across the great Pec- 
toral muscle, and those on the back part of this cavity lie upon the Trapezius and 
Latissimus dorsi; they all converge to the axillary glands. Tho lymphatics from 
the greater part of the mammary gland pass outwards to the lower border of the 
Pectoralis major muscle, where they enter a chain of small glands, situated in the 
axillary space along the lower border of its anterior boundary. Some few lym- 
phatics from the inner side of the mammary gland pass through the intercostal 
spaces to reach the anterior mediastinal glands. 

‘The deep lymphatics of the thorax are the intercostal, internal mammary, and 
diaphragmatic. 

The intercostal lymphatics follow the course of the intercostal vessels, receiv- 
ing lymphatics from the intercostal muscles and pleura ; they pass backwards to 
the spine, and unite with lymphatics from the back part of the thorax and spinal 
canal. After traversing the intercostal glands, they incline down the spine, and 
terminate in the thoracic duct. 

The internal mammary lymphatics follow the course of the internal mammary 
vossels ; they commence in the muscles of the abdomen above the umbilicus com- 
municating with the epigastric lymphatics, ascend between the fibres of the Dia- 
phragm at its attachment to the ensiform appendix, and in their course behind the 
costal cartilages are joined by the intercostal lymphatics ; they terminate on the 
right side in the right lymphatic duct, on the left side in the thoracic duct. 

The lymphatics of the Diaphragm follow the course of their corresponding 
vessels, and terminate, some in front, in the anterior mediastinal and internal 
mammary glands, some behind in the intercostal aud posterior mediastinal lym- 
phatics. 

The bronchial glands are situated round the bifurcation of the trachea and 
roots of the lungs. They are ten or twelve in number, the largest being placed 
opposite the bifurcation of the trachea, the smallest round the bronchi and their 
primary divisions for some little distance within the substance of the lungs. In 
infancy, they present the same appearance as lymphatic glands in other situations, 
in the adult they assume a brownish tinge; and in old age a deep black colour. 
Occasionally, they become sufficiently enlarged to compress and narrow the canal 
of the bronchi; and they are often the seat of tubercle or cretaceous deposits. 

The lymphatics of the lung consist of two sets, superficial and deep: the former 
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are placed beneath the pleura, forming a minute plexus, which covers the outer 
surface of the lung; the latter accompany the blood-vessels, and run along the 
bronchi: they both terminate at the root of the lungs in the bronchial glands. The 
efferent vessels from these glands, two or three in number, ascend upon the trachea 
to the root of the neck, traverse the tracheal and cesophageal glands, and terminate 
on the left side in the thoracic duct, and on the right side in the right lymphatic 
duct. 

The cardiac lymphatics consist of two sets, superficial and deep; the former 
arise inthe subserous areolar tissue of the surface, and the latter in the deeper 
tissues of the heart. They follow the course of the coronary vessels: those of 
the right side unite into a trunk at the root of the aorta, which, ascending across 
the arch of that vessel, passes backwards to the trachea; upon which it ascends, 
to terminate at the root of the neck in the right lymphatic duct. Those of the 
left side unite into a single vessel at the base of the heart, which, passing along 
the pulmonary artery, and traversing some glands at the root of the aorta, ascends 
on the trachea to terminate in the thoracic duct. 

The thymic lymphatios arise from the spinal surface of the thymus gland, and 
terminate on each side in the internal jugular veins. 

The thyreid lymphatics arise from either lateral lobe of this organ; they con- 
verge to form a short trunk, which terminates on the right side in the right lym- 
phatic duct, on the left side in the thoracic duct. 

''he lymphatics of the esophagus form a plexus round that tube, traverse the 
glands in the posterior mediastinum, and, after communicating with the pulmonary 
lymphatic vessels near the roots of the lungs, terminate in the thoracic duct. 


AZ 


Nervous System. 


HE Nervous System is composed: 1. of a series of large centres of nerve-matter, 
called, collectively, the cerebro-spinal centre or axis; 2. of smaller centres, 
termed ganglia; 3. of nerves, connected either with the cerebro-spinal axis or the 
ganglia; and 4. of certain modifications of the peripheral terminations of the 
nerves, forming the organs of the external senses. 
The Cerebro-Spinal Centre consists of two parts, the spinal cord and the ence- 
phalon: the latter may be subdivided into the cerebrum, the cerebellum, the pons 
Varolii, and the medulla oblongata. 


THrE Spinan Corp AND Its MEMBRANES. 


Dissection.—To dissect the cord and its membranes, it will be necessary to lay open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from 
the vertebral grooves, so as to expose the spinous processes and lamin of the vertebre ; 
and the latter must be sawn through on each side, close to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum, below. The 
vertebral arches having been displaced by means of a chisel, and the separate fragiments 
removed, the dura mater will be exposed, covered by a plexus of veins and a quantity of 
loose areolar tissue, often infiltrated with serous fluid. The arches of the upper vertebre 
are best divided by means of a strong pair of cutting bone-forceps. 


MEMBRANES OF THE Corn. 


The membranes which envelope the spinal cord are three in number. The most 
external is the dura mater, a strong fibrous membrane, which forms a loose sheath 
around the cord. The most internal is the pia mater, a cellulo-vascular membrane 
which closely invests the entire surface of the cord. Between the two is the 
arachnoid membrane, an intermediate structure, which envelopes the cord, and is 
connected to the pia mater by slender filaments of connective tissue. 

The Dura Mater of the cord, continuous with that which invests the brain, is 
a loose sheath which surrounds the cord, and is separated from the bony walls of 
the spinal canal by a quantity of loose areolar adipose tissue, and a plexus of veins. 
It is attached to the circumference of the foramen magnum, and to the posterior 
common ligament, throughout the whole length of the spinal canal, by fibrous 
slips; and extends, below, as far as the top of the sacrum; but, beyond this 
point, it is impervious, being continued, in the form of a slender cord, to the back 
of the coccyx, where it blends with the periosteum. This sheath is much larger 
than is necessary for its contents, and its size is greater in the cervical and lumbar 
regions than in the dorsal: Its inner surface is smooth, covered by a layer of 
polygonal cells; and on each side may be seen the double openings which trans- 
init the two roots of the corresponding spinal nerve, the fibrous layer of the dura 
mater being continued in the form of a tubular prolongation on them as they issue 
from these apertures. These prolongationa of the dura mater are short in the 
upper part of the spine, but become gradually longer below, forming a number of 
tubes of fibrous membrane, which enclose the sacral nerves, and are contained in 
the spinal canal. 
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The chief peculiarities of the dura mater of the cord, as compared with that 
investing the brain, are the following : 

The dura mater of the cord is not adherent to the 
Fia. 365.—The Spinal Cord bones of the spinal canal, which have an independent 
and its Membranes. periosteum. 

It does not send partitions into the fissures of the 
cord, as in the brain. 

Its fibrous lamin do not separate, to form venous 
sinuses, as in the brain, 

Structure.—The dura mater consists of white 
fibrous and elastic tissue, arranged in bands or lamell» 
which, for the most part, axe parallel with one another. 
It is sparingly supplied with vessels; and some few 
nerves have been traced into it. 

The Arachnoid is exposed by slitting up the dura 
mater, and reflecting that membrane to either side 
(fig. 365). It is a thin, delicate, tubular membrane, 
which invests the surface of the cord, and is connected 
to the pia mater by slender filaments of connective 
tissue. Above, it is continyous with the cerebral 
arachnoid ; on either side it is continued on the various 
nerves, so a8 to form a sheath for them as they pass 
outwards to the intervertebral foramina. The outer 
surface of the arachnoid is in contact with the inner 
surface of the dura mater, and the two are, here and 
there, connected together by isolated connective-tissue 
trabecule, especially on the posterior surface of the 
cord. For the most part, however, the membranes 
are not connected together, and the interval between them is named the sub-dural 
space. The inner surface of the arachnoid is separated from the pia mater by a 
considerable interval, which is called the sub-arachnoidean space. This space is 
largest at the lower part of the spinal canal, and encloses the mass of nerves which 
form the caudaequina. It contains an abundant serous secretion, the cerebro-spinal 

, fluid, and usually communicates with the 

Fia. 366.—Transverse Section of the general ventricular cavity of the brain, by 

Spinal Cord and its Membranes. means of an opening in the pia mater 

«S01 Ue at the inferior boundary of the fourth 

i c DusaM on ventricle (foramen of Majendie). This 

° secretion is sufficient in amount to ex. 

pand the arachnoid membrane, so as to 

completely fill up the whole of the space 

included in the dura mater. The sub- 

py We. Dentiou- arachnoidean space is crossed, at the back 

P er co% Pin Maree part of the cord, by numerous, fibrous 
Erion aunt ; 

bands, which stretch from the arachnoid 

to the pia mater, especially in the cervical region, and is partially subdivided by a 

longitudinal membranous partition, which serves to connect the arachnoid with the 

pia mater opposite the posterior median fissure. This partition is incomplete, and 

cribriform in structure, consisting of bundles of white fibrous tissue, interlacing 

with each other.* 


* It will be noticted that this description of the arachnoid varies from that in former 
editions, which described this membrane as a closed sac, one layer of which, the vis- 
ceral layer, ensheathed the cord, and the other, the parietal layer, was reflected over the 
inner surface of the dura mater. The, space between the two layers was termed the 
‘cavity of the arachnoid,’ and corresponded. to the ‘ sub-dural’ space in the above descrip- 
tion, Kélliker was the first to deny that the inner surface of the dura mater was covered 
by an outer layer of the arachnoid ; he states that nothing is found here except epithelium, 
no trace of a special membrane existing. This view is now very generally adopted by 
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Structure.—The arachnoid is a delicate membrane, made up of closely ar- 
ranged parallel bundles of connective tissue, covered on the outer or dural surface 
by one or two layers of endothelial cells. The inner surface is also covered with 
an endothelium, and gives off a spongy network of trabeculs of fibrous tissue, the 
surfaces of which are covered with endothelium and which stretch across between 
the arachnoid and pia mater. This spongy tissue is named swb-arachnoid tissue 
(Retzius and Key). 

The Pia Mater of the cord is exposed on the removal of the arachnoid (fig. 365). 
It covers the entire surface of the cord, to which it is very intimately adherent, form- 
ing its neurilemma, and sends a process downwards into its anterior fissure, and 
another, extremely delicate, into the posterior fissure. It also forms a sheath for 
each of the filaments of the spinal nerves, and invests the nerves themselves. A 
longitudinal fibrous band extends along the middle line on its anterior surface, 
called by Haller the linea splendens; and a somewhiat similar band, the liyamen- 
tum denticulatum, is situated on each side. At the point whére the cord termi- 
nates, the pia mater becomes contracted, and is continued down as a long, slender 
filament (filwm terminale), which descends through the centre of the mass of 
nerves forming the cauda equina, and is blended with the impervious sheath of 
dura mater, on a level with the top of the sacral canal. It assists in maintaining the 
cord in its position during the movements of the trunk, and is from this circum- 
stance called the central ligament of the spinal cord. It contains a little grey 
nervous substance, which may be traced for some distance into its upper part, and 
is accompanied by a small artery and vein. 

Structure.—The pia mater of the cord is less vascular in structure but thicker 
and denser than the pia mater of the brain, with which it is continuous. It is 
composed of bundles of connective-tissue fibres, arranged for the most part lon- 
gitudinally. It is usually described as consisting of two layers, between which 
are a number of lymphatic spaces, which communicate with the sub-arachnoid 
space and in which the vessels ramify. It is also supplied with nerves, which are 
derived from the sympathetic, and from the posterior roots of the spinal nerves. 
At the upper part of the cord, the pia mater presents a greyish, mottled tint, 
which is owing to yellow or brown pigment cells scattered among the elastic 
fibres. 

The Ligamentum Denticulatum (fig. 365) is a narrow fibrous band, situated on 
each side of the spinal cord, throughout its entire length, and separating the 
anterior from the posterior roots of the spinal nerves, having received its name 
from the serrated appearance which it presents, Its inner border is continuous 
with the pia mater, at the side of the cord. Its outer border presents a series of 
triangular, dentated serrations, the points of which are fixed, at intervals, to the 
dura mater. These serrations are about twenty in number, on each side, the first 
being attached to the dura mater, opposite the margin of the foramen magnum, 
between the vertebral artery and the hypoglossal nerve; and the last near the 
lower end of the cord. Its use is to support the cord in the fluid by which it is 
surrounded. 


Tre Sprnat Corp. 


The Spinal Cord (medulla spinalis) is the cylindrical elongated part of the cere- 
bro-spinal axis, which is contained in the vertebral canal. Its length is usually 
about seventeen or eighteen inches, and its weight, when divested of its mem- 
branes and nerves, about one ounce and a half; its proportion to the encephalon 
being about 1 to 33. It does not nearly fill the canal in which it is contained, 


anatomists, and appears to have derived additional confirmation from the investigations of 
Retzius and Axel Key, who state that the convection which was formerly described as 
taking place between the two layers of the arachnoid as they were prolonged in the form 
of a tubular sheath over the nerves, does not exist. The same remark applies to the 
arachnoid membrane of the brain, which is no longer regarded as a alnaee sac. See 


p. 605. 
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its investing membranes being separated from the surrounding walls by areolar 
tissue and a plexus of veins. It occupies, in the adult, the upper two-thirds of 
the vertebral canal, extending from the upper border of the atlas to the lower 
border of the body of the first lumbar vertebra, where it terminates in a slender 
filament of gsey substance, which is continued for some distance into the filum 
terminale. In the foetus, before the third month, it extends to the bottom of the 
sacral canal; but, after this period, it gradually recedes from below, as the 
growth of the bones composing the canal is more rapid in proportion than that 
of the cord; so that, in the child at birth, the cord extends as far as the third 
lumbar vertebra. Its position varies also according to the degree of curvature 
of the spinal column, being raised somewhat in flexion of the spine. On examin- 
ing its surface, it presents a difference in its diamete in different parts, being 
marked by two enlargements, an upper or cervical, and a lower or lumbar. The 
cervical enlargement, which is the larger, extends from about the third cervical to 
the first or second dorsal vertebra: its greatest diameter is in the transverse direc- 
tion, and it corresponds with the origin of the nerves which supply the upper 
extremities. The lower, or lumbar, enlargement is situated opposite the last 
two or three dorsal vertebra, its greatest diameter being from before backwards. 
It corresponds with the origin of the nerves which supply the lower extremities. 
In form, the spinal cord is a flattened cylinder. It presents on its anterior sur- 
face, along the middle line, a longitudinal fissure, the anterior median fissure ; 
and, on its posterior surface, another fissure, which also extends along the entire 
length of the cord, the posterior median fissure. These fissures serve to divide 
the cord into two symmetrical halves, which are united in the middle line, 

throughout their entire length, by a transverse band 


Fig. 367.- Spinal Cord. of nervous substance, the commissure. 
Side View. Plan of the The Anterior Median Fissure is wider, but of 
Fissures and Columns. less depth than the posterior, extending into the 


cord for about one-third of its thickness, and is 
—wetidn Fiaure «deepest at the lower part of the cord. It contains 
| a prolongation from the pia mater; and its floor 

is formed by the anterior white commissure, which 
Posterter is perforated by numerous blood-vessels, passing to 
the centre of the cord. 

The Posterior Median Fissure is not an actual 
fissure, as the space between the lateral halves of 
the posterior part of the cord is filled up by con- 
nective tissue and numerous blood-vessels, so that 
no actual hiatus exists, and there is consequently 
no prolongation of the pia mater into it. It ex- 
tends into the cord to about one-half its depth, and its floor is formed by the 
posterior grey commissure. . 

Lateral Fissures.—On either side of the anterior median fissure a linear series 
of foramina may be observed, indicating the points where the anterior roots of the 
spinal nerves emerge from the cord. This is called, by some anatomists, the 
antero-lateral fissure of the cord, although no actual fissure exists in this situation. 
And on either side of the posterior median fissure, along the line of attachment 
of the posterior roots of the nerves, a delicate fissure may be seen, leading down 
to the grey matter which approaches the surfaco in this situation ; this is called 
the postero-lateral fissure of the spinal cord. On the posterior surface of the 
spinal cord, on either side of the posterior median fissure, is a slight longitudinal 
furrow, marking off two slender tracts, the posterior median columns. These are 
most distinct in the cervical region, but are stated by Foville to exist throughout 
the whole length of the cord. ‘ 

Columns of the Cord.—The fissures divide each half of the spinal cord into four 
columns: an anterior column, a lateral column, a posterior column, and a posterior 
median column. 


aid 






Anterior Median 


Anterior Lateral Fissure 
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The anterior column includes all the portion of the cord between the anterior 
median fissure and the antero-lateral fissure, from which the anterior roots of 
the nerves arise. It is continuous with the anterior pyramid of the medulla 
oblongata. 

The lateral column, the largest segment of the cord, includes a@l the portion 
between the antero- and postero-lateral fissures. It is continuous with the lateral 
column of the medulla. By some anatomists, the anterior and lateral columns are 
included together, under the name of the antero-lateral column, which forms rather 
more than two-thirds of the entire circumference of the cord. 

The posterior column is situated between the posterior median and postero- 
lateral fissures. It is continuous with the restiform body of the medulla. 

The posterior median column is that narrow segment of the cord which is seen 
on each side of the posterior median fissure, usually included with the preceding, 
as the posterior column. 

Structure of the Cord.—If a transverse section of the spinal cord be made, it 
will be seen to consist of white and grey nervous substance. The white matter is 
situated externally, and constitutes the greater part. The grey substance occupies 
the centre, and is so arranged as to present on the surface of the section two 
crescentic masses placed one in each lateral half of the cord, united together by a 
transverse band of grey matter, the grey commissure. Tach crescentic mass has 
an anterior and posterior horn. The posterior horn is long and narrow, and 
approaches the surface of the postero-lateral fissure, near which it presents a slight 
enlargement, the caput cornu : from this it tapers, to form the apex cornu, which at 
the surface of the cord becomes continuous with the fibres of the posterior roots of 
the spinal nerves. The anterior horn is short and thick, and does not quite reach 
the surface, but extends towards the point of attachment of the anterior roots of the 
nerves. Its margin presents a dentate or stellate appearance. Owing to the pro- 
jections towards the surface of the anterior and posterior horns of the grey matter, 
each half of the cord is divided, more or less completely, into three columns, 
anterior, middle, and posterior; the anterior and middle being joined to form the 
antero-lateral column, as the anterior horn does not quite reach the surface. 

The grey commissure, which connects the two crescentic masses of grey matter, 
is separated from the bottom of the anterior median fissure by the anterior white 
commissure. It consists of transverse fibres, with a considerable quantity of 
neuroglia between them. The fibres when they 


reach the lateral crescents diverge: some pass back- Fig. 368.—Transverse Sec- 
wards to the posterior roots, others spread out, at tions of the Cord. ' 
various angles, into the cervix commu. The anterior 

commissure is formed of fibres, which pass horizon- 

tally between the grey matter of the anterior horn 


of one side and the anterior white column of the 
opposite side. 

Running through the grey commissure of the 
whole length of the cord is a minute canal, which is 
barely visible to the naked eye in the human cord, 
but is proportionally larger in some of the lower 
vertebrata. It is called the central canal, and opens Opposite Middle of Dorsal 


Opposite Middle of Cervical 
Regior 


above into the fourth ventricle, and terminates below Region. 
in a somewhat dilated extremity. 

The mode of arrangement of the grey matter, and 
its amount in proportion to the white, vary in different ) 
parts of the cord. Thus, the posterior horns are long 


and narrow, in the cervical region; shortand narrower, | Opposite Lumbar Region. 
in the dorsal ; short, but wider, in the lumbar zegion. 

In the cervical region, the crescentic portions are small, and the white matter more 
abundant than in any other region of the cord. In the dorsal region, the grey 
matter is least developed, the white matter being also small in quantity. In the 


lumbar region, the grey matter is more abundant than in any other region of the 
cord. Towards the lower end of the cord, the white matter gradually ceases. 
The crescentic portions of the grey matter soon blend into a single mass, which 
forms the only constituent of the extreme point of the cord. 

Minute Axatomy of the Cord.—The cord consists of an outer part, composed 
of medullated nerve-fibres, which is the white substance, and of a central part, the 
yrey matter ; both supported in a peculiar kind of connective tissue, called neuroglia. 


Kia. 369.—Transverse Section through the Cervical Portion of the Spinal Cord of a Calf. 
Magnified 40 diameters. (Klein and Noble Sinith.) 





w. The white matter of the cord, subdivided by septa of connective tissue, s, extending from the pia mater to the 
grey tnatter, which is geen in the interior with its ganglion-cells. The dots around this show divided nerve-fibres, 
which exist, but arc not shown, in the other parts of the white substance. The central cana) is seen in the grey 


matter, 


The neuroglia consists of a homogeneous transparent matrix, of a network of 
very delicate fibrille, and of small stellate or branched cells, the neuroglia cells. 

In addition to forming a ground substance, in which the nerve-fibres, nerve- 
cells, and blood-vessels are embedded, a considerable accumulation takes place in 
three situations—1. on the surface ofjhe cord, beneath the pia mater ; 2. around the 
central canal; and 3. in the posterior part of the posterior horn, forming the sub- 


stantia cinerea gelatinosa. | 
The white substance of the cord consists of medullated nerve-fibres, with 
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blood-vessels and neuroglia. On transverse section of the white substance of the 
cord, a very striking object is presented. It is seen to be studded all over with 
minute dots, surrounded by a white area, and this again by a dark circle (fig. 374). 
This is due to the longitudinal medullated fibres seen on section. The dot is the 
axis-cylinder, the white area the substance of Schwann, and the dark circle the 
tubular membrane of the fibres, which seems to consist of several laminw, Externally 
the neuroglia is seen to form a delicate connective sheath round the outer surface 
of the cord immediately beneath the pia mater, from which numerous septa pass in 
to separate the respective bundles of fibres and extend between the individual nerve- 
fibres, acting as a supporting medium in which they are imbedded. Thus it will 
be seen that the greater bulk of the white matter of the cord is made up of longitu- 
dinal medullated fibres, which are arranged in groups forming the anterior, lateral, 
and posterior columns. 

There are, however, also oblique and transverse fibres in the white substance. 
These are principally found (1) at the bottom of the anterior median fissure, form- 
ing the anterior commissure; the fibres passing from the grey matter of the 
anterior horn on one side to the white matter of the anterior column of tho oppo- 
site side; (2) horizontal or oblique fibres passing from the roots of the nerves 
into the grey matter; and (3) fibres leaving the grey matter and. pursuing a 
longer or shorter horizontal course between the bundles of longitudinal fibres with 
which many of them are continuous. The primary septa sent into the substance 
of the cord from the neuroglia on the surface are accompanied by prolongations of 
the pia mater, and pass in a radiating manner into the white substance and divide 
it up into a number of smaller portions or columns, which can be traced to be con- 


Fie. 370.—Columns of the Fig. 371.—Transverse Section of the Grey 
Cord. Substance of the Spinal Cord, near the 

middle of the Dorsal Region. Magni- 

ficd 13 diameters.~-J. L. Clarke del. 
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tinuous with different columns of the medulla oblongata. Thus on either side of 
the anterior median fissure a portion of the anterior column is divided off as the 
Direct pyramidal fasciculus, which can be traced to be continuous with the non- 
decussating fibres of the pyramidal column of the medulla, The remainder of the 
anterior column of the cord forms the fundamental fasciculus, which is continued 
into the deeper part of the medulla. The lateral column of the cord is divided into 
four tracts, the anterior division of which is called the anterior radicular zone, the 
peripheral portion of the posterior part the cerabellar column, and the internal part, 
next the grey substance, is termed the mized lateral column, whilst an intermediate 
portion, between these last two, is the fasciculus of Tiirk, or the crossed portion of 
the pyramidal fasciculus, its fibres when traced upwards forming the decussating 
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portion of the anterior pyramidal tract of the medulla oblongata. The other three 
portions of the lateral column can be traced into the lateral tract of the medulla, 
the peripheral fibres, or those forming the cerebellar column, passing through it to 
the cerebellum. 

The posterior column of the cord is divided into two: the portion which lies 
next the posterior median fissure is called the column of Goll, and if traced upwards 
is found to be continuous with the fasciculus gracilis of the medulla. The re- 
mainder of the posterior column is called the cuneate fasciculus, or Burdach's 
column, and is prolonged into the medulla under the same name. 

The grey substance of the cord occupies its central part in the shape of two 
crescentic horns, joined together by a commissure. Each of these crescents has 
an anterior and a posterior cornu. ee 

The postertor horn consists of two parts—the caput cornu, or expanded ex- 
tremity of the horn (fig. 372), round which is a lighter space or lamina, of gela- 


Fig. 372.— Transverse Section of the Grey Substance of the Spinal Cord through the middle 
of the lumbar enlargement. On the left side of the figure groups of large cells are seen ; 
on the right side, the course of the fibres is shown without the cells. Magnified 13 dis- 
meters.—J. TL. CLARKE del. : 
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tinous substance ; and the cerviz cornu, or narrower portion, which connects it with 
the rest of the grey substance. . 

The gelatinous substance is a peculiar accumulation of neuroglia (Klein), and 
has been named by Rolando the substantia cinerea gelatinosa. 

The anterior horn of the grey substance in the cervical and lumbar swellings, 
where it gives origin to the nerves of the extremities, is much larger than in any 
other region, and contains several distinct groups of large and variously shaped 
cells, 

The grey commissure is situated behind the white commissure, which separates 
it from the bottom of tho anterior median fissure. In it is a central canal, lined 
by epithelium, around which is a layer of neuroglia of considerable thickness, the 
central grey nucleus of Kélliker. The*grey substance of the cord consists of—r. 
nerve-fibres of variable but smaller average diameter than those of the columns; 
2. nerve-cells of various shapes and sizes, with from two to eight processes; 3. 
blood-vessels and connective tissue. 
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The nerve-fibres of the grey matter are for the most part composed of a minute 
and dense network of minute fibrils, which is termed ‘ Gerlach’s nerve network,’ 
intermingled with nerves of a larger size. This network is continuous with the 
medullated fibres of the posterior nerve-roots on the one hand (Deiters), and with 
the branched processes of the ganglion-cells on the other (Gerlach), so that the 
cells are connected with the fibres only indirectly through the nerve network. 
The arrangement of the fibres in the anterior horn of the grey matter appears to 
be somewhat different ; here the nerve-fibres of the anterior root are directly con- 
tinuous with some of the processes of the ganglion-cells, others of the processes 
communicating with Gerlach’s nerve network. 

The nerve-ocels of the grey matter are of two kinds, large branched nerve- 
vesicles which are collected into groups, and small round cells which resemble free 
nuclei, and are found scattered throughout the whole of the grey matter. 


ee SL Tn, omar een _ 
the White and Grey Substance of 44 374.—Transverse Section through i 
: : se ; — gh the White 
ae prone iter ade: Rhea ace Matter of the Spinal Cord of a Calf. Magnified 
Mas. 14 diam.—J. 1. Clarke def. about 300 diameters. (Klein and Hoble Smith.) 
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containg, in a matrix, which appears sometimes granular, rome- 
times homogeneous, numerous elastic fibrils, seen here in trans- 
verse section as minute dots, on account of their having a course 
parallel to the long axis of the cord, Amongst the neuroglia arc 
also secn two branched connective tissue-cells-- neurog!{ia-cells. 
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In the anterior horn there are two or three groups of nerve-vesicles, one at the 
outer part of the cornu, and one, sometimes two, in the anterior portion (fig. 372). 
In the posterior horn, occupying the whole inner half of the cervix, is a group of 
nerve-cells, called the posterior vesicular column of Clarke. : 

At the junction of the anterior and posterior cornu, in the outer portion of the 
grey matter, is a third group of cells, the tractus imtermedio-lateralts. In the 
cervical region of the cord these cells extend in amongst the fibres of the white 
matter of the lateral column. 

Origin of the Spinal Nerves in the Cord.—The posterior roots are larger than 
the anterior, but their component filaments are finer and more delicate. They 
are attached to the cord at the junction of the lateral and posterior columns, and 
at once enter the posterior horn of grey matter; either directly through the 
substantia gelatinosa, or indirectly, by passing through the posterior column and 
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entering the grey substance in front of the caput cornu. The former pass upwards 
and downwards and become continuous with Gerlach’s nerve network, some of the 
fibres extending across the commissure to the opposite side of the cord ; others 
reaching the anterior column on the same side. The latter fibres enter the pos- 
terior vesiculay column, and some passing through it run longitudinally in the 
posterior column. (Figs. 372, 373.) 
The antertor roots are attached exclusively to the anterior column, or rather 
to the anterior part of the antero-lateral columns, for there is no antero-lateral 
fissure dividing the anterior from the 


Fia. 375.—From a Transverse Section lateral column. Within the grey sub- 


through the Spinal Cord of a Calf. 
Magnified about 180 diameters, showing 
part of the central canal and the tissue 
immediately around it, viz. the central 
grey nucleus. (Klein and Noble Smith.) 





The canal is lined with epithelium, composed of cili- 
ated more or less conical cells; in most instances a 
filamentous process passes from the cell into the 
tissue underneath, This tissue contains, in a hyaline 
matrix, a network of fibrils; most of these run hori- 
zontally, others have a longitudinal course, and ap- 
pear therefore here out transversely, f.e. as smal] 
dots. The nuclei correspond to the cells of the 
neurogilia, the cell-substance not being shown. Both 
the nuclei of the neuroglia-cells and those of the 
epithelium contain three or more large diac-shaped 


stance the fibrils cross each other, and 
diverge in all dtrections, like the ex- 
panded hairs of a brush (figs. 372, 373), 
some of them running more or less longi- 
tudinally upwards and downwards; and 
others decussating with those of the op- 
posite side through the anterior commis- 
sure in front of the central canal. 

All the fibres of both roots of the 
nerves proceed through the white columns 
into the grey substance, with perhaps 
the exception of some which appear to 
run longitudinally in the posterior col- 
umns; but whether these latter fibres of 
the posterior roots ultimately enter the 
grey substance of the cord, after a very 
oblique course, or whether they proceed 
upwards to the brain, is uncertain. 

The central canal of the spinal cord 
(fig. 375) is lined with a layer of columnar 


ciliated epithelium : external to this is a 
considerable accumulation of neuroglia, 
forming a cylindrical mass, which is called the central grey nucleus of Kélliker. 


particles. 


Tuk BRAIN AND ITS MEMBRANES. 


Dissection.—To examine the brain with its membranes, the skull-cap must be removed. 
In order to effect this, saw through the external table, the section commencing, in front, 
about an inch above the margin of the orbit, and extending, behind, to a level with the oc- 
cipital protuberance. Then break the internal table with the chisel and hammer, to avoid 
injuring the investing membranes or brain; loosen, and forcibly detach the skull-cap, 
when the dura mater will be exposed. The adhesion between the bone and the dura mater 
is very intimate, and much nore so in the young subject than in the adult. 


The membranes of the brain are, the dura mater, arachnoid membrane, and 
pia mater. 


Dura MATER. 


The Dura Mater is a thick and dense inelastic fibrous membrane, which lines the 
interior of the skull. Its outer surface is rough and fibrillated, and adheres closely 
to the inner surface of the bones, forming their internal periosteum, this adhesion 
being more intimate opposite the sutures and at the base of the skull ; at the margin 
of the foramen magnum it becomes continuous with the dura mater lining the 
spinal canal. Its inner surface is smooth and lined by a layer of endothelial cells. 
It sends numerous processes inwards, iAto the cavity of the skull, for the support 
and protection of the different parts of the brain: and is prolonged to the outer 
surface of the skull, through the various foramina which exist at the base, and 
thus become continuous with the pericranium ; its fibrous layer forms sheaths for 
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the nerves which pass through these apertures. At the base of the skull, it sends 
a fibrous prolongation into the foramen cxcum ; it lines the olfactory groove, and 
sends a series of tubular prolongations round the filaments of the olfactory nerves 
as they pass through the cribriform plate and also through the nasal slit; a pro- 
longation is also continued through the sphenoidal fissure intoethe orbit, and 
another is continued into the same cavity through the optic foramen, forming a 
sheath for the optic nerve, which is continued as far as the eyeball. In the pos- 
terior fossa it sends a process down the internal auditory meatus, ensheathing the 
facial and auditory nerve ; another through the jugular foramen forming a sheath 
for the structures which pass through this opening, and a third through the an- 
terior condyloid foramen. Around the foramen magnum it is closely adherent to 
the bone, and is continuous with the dura mater lining the spinal canal. In certain 
situations in the skull already mentioned, page 560, the fibrous layers of this mem- 
brane separate, to form sinuses for the passage of venous blood. Upon the upper 
surface of the dura mater, in the situation of the longitudinal sinus, may be seen 
numerous small whitish bodies, the glandule Pacchwont. 

Structure.—The dura mater consists of white fibrous and elastic tissues, arranged 
in flattened laminw which are divisible into two layers, the fibres of the two layers 
intersecting each other obliquely. A layer of nucleated endothelial plates, similar 
to those found on serous membranes, lines its inner surface; these were formerly 
regarded as belonging to the arachnoid membrane. 

Its arteries are very numerous, but are chiefly distributed to the bones. Those 
found in the anterior fossa are the anterior meningeal branches of the anterior and 
posterior ethmoidal, and internal carotid. In the middle fossa are the middle and 
small meningeal branches of the internal maxillary, and a branch from the ascend- 
ing pharyngeal, which enters the skull through the foramen lacerum medium basis 
cranii. In the posterior fossa are the meningeal branch of the occipital, which enters 
the skull through the jugular foramen ; the posterior meningeal, from the verte- 
bral ; and occasionally meningeal branches from the ascending pharyngeal, which 
enter the skull, one at the jugular foramen, the other at the anterior condyloid 
foramen. 

The vets, which return the blood from the dura mater, and partly from the 
bones, anastomose with the diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery, 
and pass out of the skull at the foramen spinosum to join the internal maxillary 
vein. 

The nerves of the dura mater are, the recurrent branch of the fourth, and fila- 
ments from the Gasserian ganglion, from the ophthalmic and hypoglossal nerves, 
and from the sympathetic. 

The so-called glandule Pacchioni are numerous small whitish granulations, 
usually collected into clusters of variable size, which are found in the following 
situations :—-1. Upon the outer surface of the dura mater, in the vicinity of the 
superior longitudinal sinus, being received into little depressions on the inner 
surface of the calvarium. 2. On tho inner surface of the dura mater. 3. In the 
superior longitudinal sinus. 4. On the pia mater, near the margin of the hemi- 
spheres. 

These bodies are not glandular in structure, but simply enlarged normal villi of 
the arachnoid. In their growth they perforate the dura mater, and are thus found 
on its outer surface, and when of large size they cause absorption of the bone, and 
come to be lodged in pits or depressions on the inner table of the skull. The 
manner in which they perforate the dura mater is as follows :—at an early period 
of their growth they project through minute holes in the inner layer of the dura 
mater, which open into large venous spaces, situated in the tissues of the membrane, 
on either side of the longitudinal sinus and cyummunicating with it. In their onward 
growth the villi push the outer layer of the dura mater before them, and this forms 
over them a delicate membranous sheath. In structure they consist of trabecule 
of connective tissue, covered over by a layer of epithelium. The spongy tissue of 
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which they are composed is continuous with the trabecular tissue of the subarach- 
noid space. 

These bodies are not found in infancy, and very rarely until the third year. 
They are usually found after. the seventh year ; and from this period they i increase 
in number as age advances. Occasionally they are wanting. 

Processes of the Dura Mater.—The processes of the dura mater, sent inwards 
into the cavity of the skull, are three in number, the falx cerebri, the tentorium 
cerebelli, and the falx cerebelli. 

The falz cerebri, so named from its sickle-like form, is a strong arched process 
of the dura mater, which descends vertically in the longitudinal fissure between the 
two hemispheres of the brain. It is narrow in front, where it is attached to the 
crista galli of the ethmoid bone; and broad behind, where't is connected with the 
upper surface of the tentorium. Its upper margin is convex, and attached to the 
inner surface of the skull as far back as the internal occipital protuberance. In 
this situation it is broad, and contains the superior longitudinal sinus. Its lower 
margin is free, concave, and presents a sharp curved edge, which contains the in- 
ferior longitudinal sinus. 

The tentorium cerebelli is an arched lamina of dura mater, elevated in the 
middle, and inclining downwards towards the circumference. It covers the upper 
surface of the cerebellum, and supports the posterior lobes of the brain, and pre- 
vents them pressing upon the cerebellum. It is attached, behind, by its convex 
border to the transverse ridges upon the inner surface of the occipital bone, and 
there encloses the lateral sinuses ; in front, to the superior margin of the petrous 
portion of the temporal bone, enclosing the superior petrosal sinuses, and at the 
apex of this bone the free or internal border and the attached or external border 
meet and, forming two processes, cross one another and are continued forwards, to 
be attached to the anterior and posterior clinoid processes respectively. Along the 
middle line of its upper surface the posterior border of the falx cerebri is attached, 
the straight sinus being placed at their point of junction. Its anterior border is 
free and concave, and presents a large oval opening for the transmission of the 
crura cerebri. 

The falx cerebelli is a small triangular process of dura mater, received into thie 
indentation between the two lateral lobes of the cerebellum behind. Its base is 
attached, above, to the under and back part of the tentorium ; its posterior margin, 
to the lower division of the vertical crest on the inner surface of the occipital bone. 
As it descends, it sometimes divides into two smaller folds, which are lost on the 
sides of the foramen magnum. 


ARACHNOID MEMBRANE. ‘ 


The arachnoid (dpdyvy, eos, like a spider’s web), so named from its extreme 
thinness, is a delicate membrane which envelopes the brain, lying between the pia 
mater internally and the dura mater externally ; from this latter membrane it is 
separated by a space, the swub-dural space.* 

It invests the brain loosely, being separated from direct contact with the cere- 
bral substance by the pia mater, and a quantity of loose areolar tissue, the swub- 
arachnoidean. On the upper surface of the cerebrum the arachnoid is thin and 
transparent, and may be easily demonstrated by injecting a stream of air beneath 
it by means of a blowpipe ; it passes over the convolutions without dipping down 
into the sulci between them. At the base of the brain the arachnoid is thicker, 
and slightly opaque towards the central.part ; it covers the anterior lobes, and is 
extended across between the two middle lobes, so as to leave a considerable 
interval between it and the brain, the anterior subarachnoidean space; it is in 
contact with the pons and under suyface of the cerebellum: but between the 
hemispheres of the cerebellum and the medulla oblongata another considerable 
interval is left between it and the brain, called the posterior subarachnoidean space. 


* See footnote, p. 595. 
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These two spaces communicate together across the crura cerebelli. The arachnoid 
membrane surrounds the nerves which arise from the brain, and encloses them in 
loose sheaths as far as their point of exit from the skull, 

The subarachnoid space is the interval between the arachnoid and pia mater : 
this space is narrow on the surface of the hemispheres ; but at the hase of the brain 
a wide interval is left between the two middle lobes, and behind, between the 
hemispheres of the cerebellum and the medulla oblongata. This space is the seat 
of an abundant serous secretion, the cerebro-spinal fluid, which fills up the interval 
between the arachnoid and pia mater. The subarachnoid space usually communi- 
cates with the general ventricular cavity of the brain by means of an opening in the 
inferior boundary of the fourth ventricle, 

The sub-dural space also contains fluid ; this is, however, small in quantity 
compared with the cerebro-spinal fluid. 

Structure.—The arachnoid consists of bundles of white fibrous and elastic tissue 
intimately blended together. Its outer surface is covered with a layer of endothe- 
lium. From its inner surface are given off a number of bundles of fine connective 
tissue, which form a sponge-like trabecular network in the subarachnoid space, in 
the interstices of which the cerebro-spinal fluid is contained. Vessels of consider- 
able size, but few in number, and, according to Bochdalek, a rich plexus of nerves 
derived from the motor division of the inferior maxillary, the facial, and the spinal 
accessory nerves, are found in the arachnoid. 

The cerebro-spinal fluid fills up the subarachnoid space, It is a clear, limpid 
fluid, having a saltish taste, and a slightly alkaline reaction. According to Las- 
saigne, it consists of 98°5 parts of water, the remaining 1°5 per cent. being solid 
matters, animal and saline. It varies in quantity, being most abundant in old 
persons, and is quickly reproduced. Its chief use is probably to afford mechanical 
protection to the nervous centres, and to prevent the effects of concussions com- 
municated from without. 

Pra Marer. 


The pia mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral arteries. It consists of a minute plexus of blood-vessels, 
held together by an extremely fine areolar tissue. It invests the entire surface 
of the brain, dipping down between the convolutions and laminw, and is prolonged 
into the interior, forming the velum interpositum and choroid plexuses of the 
fourth ventricle. Upon the surfaces of the hemispheres, where it covers the grey 
matter of the convolutions, it is very vascular, and gives off from its inner sur- 
face a multitude of minute vessels, which extend perpendicularly for some distance 
into the cerebral substance. At the base of the brain, in the situation of the 
anterior and posterior ‘perforated spaces, a number of long straight vessels are given 
off, which pass through the white matter to reach the grey substance in the interior. 
On the cerebellum the membrane is more delicate, and the vessels from its inner 
surface are shorter. Upon the crura cerebri and pons Varolii its characters are 
altogether changed; it here presents a dense fibrous structure, marked only by slight 
traces of vascularity. 

According to Fohmann and Arnold, this membrane contains numerous lym- 
phatic vessels. Its nerves are derived from the sympathetic, and also from the 
third, fifth, sixth, facial, glosso-pharyngeal, pneumogastric and ‘spinal Accessory. 
They accompany the branches of the arteries. 


Tor Brain. 


The brain (encephalon) is that portion of the cerebro-spinal axis which is 
contained in the cranial cavity. It is divided into four principal parts : viz. the 
cerebrum, the cerebellum, the pons Varolii,.and the medulla oblongata. 

The cerebrum forms the largest portion of the encephalon, and occupies a 
considerable part of the cavity of the cranium resting in the anterior and middle 
fossee of the base of the skull, and separated posteriorly from the cerebellum by the 


THE BRAIN. 607 


tentorium cerebelli. About the middle of its under surface is a narrow constricted 
portion, part of which, the crura cerebri, is continued onwards into the pons Varolii 
below, and through it to the medulla oblongata and spinal cord; whilst another 
portion, the crura cerebellt, passes down into the cerebellum. 

The cerebajium (little brain or after-brain) is situated in the inferior occipital 
fossm, being separated from the under surface of the posterior lobes of the cerebrum 
by the tentorium cerebelli. It is connected to the rest of the encephalon by means 
of connecting bands, called crura: of these, two ascend to the cerebrum, two 
descend to the medulla oblongata, and two blend together in front, forming the 
pons Varolii. 

The pons Varolii is that portion of the encephalon which rests upon the upper 
part of the basilar process and body of the sphenoid bone. “It constitutes the bond 
of union of the various segments above named, receiving, above, the crura from the 
cerebrum ; at the sides, the crura from the cerebellum; and below, the medulla 
oblongata. 

The medulla oblongata extends from the lower border of the pons Varolii to the 
upper part of the spinal cord. It lies beneath the cerebellum, resting on the lower 
part of the basilar groove of the occipital bone. 7 

Weight of the encephalon.— The average weight of the brain, in the adult male, 
is 494 o7., or a little more than 3 Jb. avoirdupois ; that of the female, 44 oz. ; the 
average difference between the two being from 5 to6 oz. The prevailing weight 
of the brain, in the male, ranges between 46 oz. and 53 oz. ; and, in the female, 
between 41 oz. and 47 oz. In the male, the maximum weight out of 278 cases was 
65 oz., and the minimum weight 34 oz. The maximum weight of the adult female 
brain, out of 191 cases, was 56 oz., and the minimum weight 31 oz. According to 
Luschka, the average weight of a man’s brain is 1,424 grammes (about 45 ounces), 
of a woman’s 1,272 grammes (about 41 ounces), and according to Krause, 1,570 
grammes (about 48} oz.) for the male, and 1,350 (about 43 oz.) for the female. It 
appears that the weight of the brain increases rapidly up to the seventh year, more 
slowly to between sixteen and twenty, and still more slowly to between thirty and 
forty, when it reaches its maximum. Beyond this period, as age advances and the 
mental faculties decline, the brain diminishes slowly in weight, about an ounce 
for each subsequent decennial period. These results apply alike to both sexes. 

The size of the brain was formerly said to bear a general relation to the in- 
tellectual capacity of the individual. Cuvier’s brain weighed rather more than 64 
oz., that of the late Dr. Abercrombie 63 oz., and that of Dupuytren 62} oz. On the 
other ‘hand, the brain of an idiot seldom weighs more than 23 0z. But these facts 
are by no means conclusive, and it is well known that these weights have been 
equalled by the brains of persons who never displayed any remarkable intellect. 
Dr. Haldennan, of Cincinnati, has recorded the case of a mulatto, uged 45, whose 
brain weighed 683 oz.; he had been a slave, and never regarded as particularly 
intelligent ; he was illiterate, but is said to have been reserved, meditative, and 
economical. Dr. Ensor, district medical officer at Port Elizabeth, reports that the 
brain of Carey, the Irish informer, weighed 61 oz. M. Nikiforoff has published 
an article on the subject of the weight of brains in the Novosti. According to him, 
the weight of the brain has no influence whatever on the mental faculties. It 
ought to be remembered that the significance of the weight of the brain should 
depend upon the proportion it bears to the dimensions of the whole body and to 
the age of the individual. It is equally important to know what was the cause of 
death, for long disease or old age exhausts the brain. To define the real degree of 
development of the brain it is therefore necessary to have a knowledge of the con- 
dition of the whole body, and, as this is usually lacking, the mere record of weight 
possesses little significance. 

The human brain is heavier than.that of all the lower animals, excepting the 
elephant and whale. The brain of the former weighs from 8 lb. to 10 lb.; and 
that of a whale, in a specimen seventy-five feet long, weighed rather more than 
5 lb. | ae 
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MEDULLA OBLONGATA. . 

The medulla oblongata is the upper enlarged part of the spinal cord, and ex- 
tends from the upper border of the atlas to the lower border of tle pons Varolii. 
It is directed obliquely downwards and backwards ; its anterior surface rests on the 
basilar groove of the occipital bone, its posterior surface is received into the fossa 
between the hemispheres of the cerebellum, forming the floor of the fourth ventricle. 
It is pyramidal in form, its broad ex- 
tremity directed upwards, its lower end Fia. 376.—Medulla Oblongata and Pons 
being narrow at its point of connec- Varolii. Anterior Surface. 
tion with the cord. It measures an 
inch and a quarter in length, three- 
quarters of an inch in breadth at its 
widest part, and half an inch in thick- 
ness. Its surface is marked, in the 
median line, in front and _ behind, 
by an anterior and posterior median 
fissure, which are continuous with 
those of the spinal cord. The anterior 
fissure contains a fold of pia mater, 
and terminates just below the pons 
in a cul-de-sac, the foramen cecwn. 
The posterior is a deep but narrow fis- 
sure, continued upwards to about the 
middle of the medulla, where it expands 
into the fourth ventricle. These two 
fissures divide the medulla into two 
symmetrical halves, each lateral half 
being subdivided by minor grooves into 
four columns, which, from before backwards, are named the anierior pyramid, 
lateral tract and olivary body, the restiform body, the posterior pyramid. 

The anterior pyramids, or corpora pyramidalia, are two pyramidal bundles of 
white matter, placed one on either side of the anterior median fissure, and separated 
from the olivary body, which is external to them, by a slight depression. At the 
lower border of the pons they are somewhat constricted ; they then become enlarged 
and taper slightly as they descend, being continuous below with the anterior columns 
of the cord. On separating the pyramids below, it will be observed that their inner- 
most fibres form from four to five bundles on each side, which decussate with one 
another across the anterior median fissure ; this decussation, however, is not formed 
of fibres from the anterior column of the cord, but from the deep portion of the 
lateral columns which pass forwards to the surface between the diverging anterior 
columns. The outermost fibres do not decussate ; they are derived from the anterior 
columns of the cord, and are continued directly upwards through the pons Varolii. 

Lateral tract and olivary body. The lateral] tract is continuous with part of 
the lateral column of the cord. Below, it is broad, and includes that part of the 
medulla between the anterior pyramid and restiform body ; but above, it is pushed 
a little backwards, and narrowed by the projection forwards of the olivary body. 

The olivary bodies are two prominent oval masses, situated behind the anterior 
pyramids, from which they are separated by slight grooves. They equal, in 
breadth, the anterior pyramids, are a little broader above than below, and are 
about half an inch in length, being separated above from the pons Varolii by a 
slight depression. Numerous white fibres (fibre arciformes) are seen winding 
round the lower end of each body, sometimes crossing their surface, and it is 
separated above from the lower border of the Pons by a band of arched fibres. 

The restiform bodies (fig. 377) are the largest columns of the medulla, and 
continuous, below, with the posterior columns of the cord. They are two rounded, 
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cord-like eminences, placed between the lateral tracts, in front, and the posterior 
pyramids, behind ; from both of which they are separated by slight grooves. As 
they ascend they diverge from each other, assist in forming the lateral boundaries 
of the fourth ventricle, and then enter the corresponding hemisphere of the cere- 
bellum, formiag its inferior peduncle, while other fibres are continued from the 
restiform bodies into the cerebrum. 

The posterior pyramids (funiculi graciles) are two narrow white cords placed 
one on each side of the posterior median fissure, and separated from the restiform 
bodies by a narrow groove. They consist entirely of white fibres, and are con- 
tinuous with the posterior median columns of the spinal cord. These bodies lie, 
at first, in close contact. Opposite the apex of the fourth ventricle they form 
an enlargement (processus clavatus), and then, diverging, form the lateral 
boundaries of the lower part of the fourth ventricle and gradually tapering off 
become lost in the corresponding restiform body. 

The posterior surface of the medulla oblongata forms part of the floor of the fourth 
ventricle. Itis of a triangular form, bounded on each side by the diverging posterior 
pyramids, and is that part of the ventricle which, from the resemblance to tle point 
of a pen, is called the calamus scriptorius. The divergence of the posterior pyramids 
and restiform: bodies opens to view the grey matter of the medulla, which is con- 
tinuous, below, with the grey commissure of the cord. In the middle line is seen a 
longitudinal furrow, continuous with the posterior median fissure of the cord, ter- 
minating, below, at the point of the ventricle, in a cul-de-sac, the ventricle of Aran- 
tius, which descends into the medulla to a slight extent. It is the remains of a 


IF 1a. 377. --Posterior Surtace of the Medulla Ira, 378.—Transverse Section of 
Oblongata. Medulla Oblongata. 





canal, which, in the foetus, extends throughout 
the entire length of the cord. 

Structure.—T)ie medulla oblongata, like 
the spinal cord, consists of both grey and white 
matter. But the outer gurface of the medulla 
does not consist so exclusively of white matter 
as in the cord, for the grey matter is exposed 
on its posterior surface, forming the floor of the 
fourth ventricle by the divergence of the resti- 
form bodies and posterior pyramids. . The white 
matter is arranged, as has been described, into 
four columns, and through these the fibres of 
the cord can be traced upwards into the rest of 
the encephalon. . 

The anterior pyramid is composed of fibres derived from the direct pyramidal 
fasciculus of the anterior column of the cord of its own side, and from the crossed 
pyramidal fasciculus (fasciculus of Turk) of the lateral column of the opposite 
half of the cord, and is continued upwards into the cerebrum and cerebellum. 
The fibres may be divided into three sets, internal, middle, and external. The 
internal, the chief mass of fibres from the pyramid, enter the pons and coursing 
through the superficial layer of the crus, pass upwards to the cerebrum. The 
middle fasciculus encloses the olivary body and receiving fibres from it enters 


the pons as the olivary fasciculus or fillet. The external fibres pass ae the 
3 
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olivary body to the restiform body, and spread out into the structure of the cere- 
bellum. The anterior pyramids contain no grey matter. 

The lateral tract is continuous, below, with the lateral column of the cord. 
Its fibres pass in three different directions. The most external join the restiform 
body, and pass to the cerebellum. The internal, more numerous, pass forwards, 
pushing aside the fibres of the anterior column, and form part of the opposite 
anterior pyramid, under the name of crossed pyramidal fasciculus. The middle 
fibres ascend, beneath the olivary body to the cerebrum, passing along the back 
of the pons, and form, together with fibres from the restiform body and posterior 
pyramids, the fasciculi teretes, in the floor of the fourth ventricle. 

Olivary body.—If a transverse section is made through either olivary body, it 
will be found to consist of a small ganglionic mass, deeply imbedded in the medulla, 
partly appearing on the surface as a smooth, olive-shaped eminence (fig. 378). Jt 
consists, externally, of a white substance; and, internally, of a grey nucleus, the 
corpus dentatum. The grey matter is arranged in the form of a hollow capsule, 
open at its upper and inner part, and presenting a zigzag, or dentated outline. 


Fra. 379.—The Columns of the Medulla Oblongata, and their connection with the 
aes and Cerebellum. : 
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White fibres pass into, or from the interior of this body, by the aperture in the 
upper part of the capsule. They join with those fibres of the anterior column 
which ascend on the outer side, and beneath the olivary body, to form the olivary 
fasciculus, which ascends to the cerebrum. 

The restiform body is formed chiefly of fibres from the fasciculus cuneatus of 
the posterior column of the cord, which is continued up into the lower part of the 
medulla under the same name. In the medulla between the fasciculus cuneatus and 
the posterior pyramid, there exists another tract, called the funiculus of Rolando, 
which is produced by the enlargement and approach to the surface of the caput 
cornu of the grey matter. These two fasciculi, the fasciculus cuneatus and the funi- 
culus of Rolando, are joined by some transverse bundles of fibres, the arciform 
fibres of Rolando, which pass from the anterior median fissure, across the olivary 
body, and the three form the restiform body, On entering the pons, it divides into 
two fasciculi, above the point of the fourth ventricle. The external fasciculus enters 
the cerebellum ; the inner fasciculus joins the posterior pyramid, is continued up along 
the fourth ventricle, and can be traced up to the cerebrum with the fasciculi teretes. 
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Fia. 380.— Plan of Fibres of Medulla. 
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The posterior pyramid is formed by the fasciculus of Goll of the posterior 
column of the cord; it joins the fasciculus teres, and is continued with it to the 
cerebrum. 

The course of the fibres of the medulla will be better understood by reference 
to the accompanying plan ; copied, by permission of Mr. H. E. Clarkpfrom Wilson’s 
‘ Anatomist’s Vade-Mecum.’ 

Septum of the medulla oblongata.—Above the decussation of the anterior pyra- 
mids, numerous white fibres extend, from behind forwards, in the median line, 
forming a septum, which subdivides the medulla into two lateral halves. Some of 
these fibres emerge at the anterior median fissure, and form a band which curves 
round the lower border of the olivary body, or passes transversely across it, and 
round the side of the medulla, forming the arciform fibres of Rolando. Others ap- 
pear in the floor of the fourth ventricle, issuing from the posterior median fissure, 
and form the white strie in that situation. 

Grey matter of the medulla oblongata.—The grey matier of the medulla oblon- 
gata which contains many multipolar ganglion cells, is partly continuous with the 
grey matter of the cord and partly arranged in independent masses. In the lower 
part of the medulla, the grey matter, which is continuous with the cord, is arranged 
in the shape of two crescentic horns, with their convexities towards each other and 
connected by a central commissure ; but in the upper part it loses its crescentic 
arrangement, becomes more abundant, and is disposed with less regularity. The 
posterior horns become enlarged and gradually shifted outwards, so that they form 
rounded masses, close under the surface of the lateral columns and have received 
the names of the tubercles of Rolando. The rest of the posterior horn surrounds the 
posterior part of the central canal, but as this expands into the fourth ventricle, 
the grey matter is pushed outwards into the posterior pyramid and the fasciculus 
cuneatus, which is passing upwards to form the restiform body; in each of these 
funiculi it forms a distinct accumulation of grey matter, constituting the nucleus 
gracilis and the nucleus cuncatus. The anterior horn of grey matter is broken up, 
by the passage through it of the crossed pyramidal fibres from the lateral column of 
the cord. By this means the anterior portion of the horn is completely isolated from 
the remainder and constitutes the lateral nucleus of grey matter, which is situated 
near the surface of the lateral column. The rest of the anterior horn being per- 
meated by the decussating fibres, presents a sort of coarse network arrangement, 
called the formatio reticularis. The part corresponding to the transverse grey com- 
missure of the cord 1s exposed to view by the divergence of the posterior white fibres 
on the surface of the medulla and forms a continuous mass, constituting the fldor of 
the fourth ventricle. The ganglion cells are here collected into groups, forming the 
so-called nucle: from which many of the cranial nerves arise. The lowest of these 
groups, situated just at the point where the medulla commences, and on either side 
of the central canal, is the nucleus of origin of the spinal accessory and hypoglossal 
nerves; somewhat in front and external to this, several collections of ganglion 
cells are situated, which together constitute the nucleus of origin of the pneumo- 
gastric nerve; the separate filaments of which the nerve consists at its origin 
arising from the different groups. Higher than this and nearer the anterior part of 
the medulla is a third group of cells, which constitutes the nucleus of the glosso- 
pharyngeal. And highest of all and at some distance from the middle line is the 
nucleus of the auditory nerve. 

Another independent mass of grey matter is found in the corpus dentatum 
within the olivary body, which is continuous with the posterior part of the formatio 
reticularis of the anterior horn. And nearer the septum of the medulla, but con- 
tinuous with the corpus dentatum is a thin layer or stratum of grey matter, called 
the accessory corpus dentatum. 


of] 


Pons VaRouil. 


The pons Varolii (mésocéphale, Chaussier) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
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below, and the cerebellum behind. It is situated above the medulla oblongata, 
below the crura cerebri, and between the hemispheres of the cerebellum. 

Its wnder surface presents a broad transverse band of white fibres, which arches 
like a bridge across the upper part of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projects considerably beyond the level 
of these parts, is of quadrangular form, rests upon the sphenoid and basilar groove 
of the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front than behind, 
which lodges the basilar artery: numerous transverse striw are also observed on 
each side, which indicate the course of its superficial fibres. 

Its upper surface forms part of the floor of the fourth yentricle and in part is 
in contact with the corpora quadrigemina. 

At each side its fibres become contracted into a thick rounded cord, the crus 
cerebelli, which enters the substance of the cerebellum, constituting its middle 
peduncle. 

Structure.—The pons Varolii consists of alternate layers of transverse and 
longitudinal fibres intermixed with grey matter (fig. 379). 

The transverse fibres connect together the two lateral hemispheres of the 
cerebellum, and constitute its great transverse commissure. They consist of a 
superficial and a deep layer. The superficial layer passes uninterruptedly across 
the surface of the pons, forming a uniform layer, which consists of fibres derived 
from the crus cerebelli on each side, meeting in the median line. The deep layer 
of transverse fibres decussates with the longitudinal fibres continued up from the 
medulla, and contains much grey matter between its fibres. 

The longitudinal fibres are continued up through the pons:—1z. From the 
anterior pyramid. 2. From the olivary body. 3. From the lateral and posterior 
columns of the cord, receiving special fibres from the grey matter of the pons itself. 

1. The fibres from the anterior pyramid ascend through the pons, imbedded 
between two layers of transverse fibres, being subdivided in their course into 
sinaller bundles; at the upper border of the pons they enter the crus cerebri, 
forming its fasciculated portion or crusta. 

2. The vlivary fasciculus divides in the pons into two bundles, one of which 
uscends to the corpora quadrigemina ; the other is continued to the cerebrum with 
the fibres of the lateral column. 

3. The fibres from the lateral and posterior columns of the cord, with a bundle 
from the olivary fasciculus and restiform body, are intermixed with much grey 
matter, and appear in the floor of the fourth ventricle as the fasciculi teretes: they 
ascend to the deep or cerebral part of the crus cerebri. 

The grey matter of the pons is irregularly scattered through its substance. 
No grey matter, however, is found on its anterior or superficial surface, which is 
occupied exclusively by the superficial transverse white fibres; but the posterior 
or dorsal surface is chiefly constituted of grey matter, traversed by longitudinal 
white fibres, forming a well-defined formatio reticularis. It is directly continuous 
with the grey matter of the medulla. In this formation are three collections or 
groups of ganglion cells, forming the nuclei of origin of the facial and trifacial 
nerves, and the superior olivary nucleus. 

The superior olivary nucleus is situated in the lower part of the pons, close to 
the medulla, behind the longitudinal fibres from the anterior pyramid, and is enclosed 
by some transverse fibres, called the trapezium. 

Septum.—The pons is subdivided into two lateral halves by a median septum, 
which extends through its posterior half and is continuous with that of the 
medulla, and like it formed by antero-posterior fibres which decussate in the 
middle line. 


® 
Cunmprum. Uppur Surrace. (Fig. 381). 


The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
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general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure, which extends throughout the entire length of 
the cerebrum in the middle line, reaching down to the base of the brain in front 
and behind, but interrupted in the middle by a broad transverse commissure of 
white matter, the corpus calloswm, which connects the two hemisplwres together. 
This fissure lodges the falx cerebri, and indicates the original development of the 
brain by two lateral halves. 

Kach hemisphere presents an outer surface, which is convex to correspond with 
the vault of the cranium; an inner surface, flattened, and in contact with the op- 
posite hemisphere (the two inner surfaces forming the sides of the longitudinal 


Fig. 381.—Upper Surface of the Brain, the Arachnoid having been removed. 
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fissure) ; and an under surface or base, of more irregular form, which rests in front 
on the anterior and middle fosse of the base of the skull, and behind upon the 
tentorium. 

Convolutions.—If the arachnoid is removed with the forceps, the entire surface 
of each hemisphere will be seen to present a number of convoluted eminences, 
the convolutions (gyri) separated from each other by depressions (sulci) of various 
depths. The outer surface of each convolution, as well as the sides and bottom 
of the sulci between them, are composed of grey matter, which is here called the 


* In the specimen from which this figure was drawn, the parieto-vccipital fissure has 
been bridged over, or obliterated, by one of the annectant convolutions of the occipital 
rae but its continuation can be traced on the internal aspect of the hemisphere. See 

B- 392, 3. : 
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cortical substance. The interior of each convolution is composed of white matter : 
and white fibres also blend with the grey matter at the sides and bottom of the 
sulci. By this arrangement the convolutions are adapted to increase the amount 
of grey matter without occupying much additional space, while they also afford a 
greater exter’ of surface for the termination of the white fibres in grey matter. 
On closer examination, however, the cortical substance is found subdivided into 
four layers, two of which are composed of grey and two of white matter. The 
most external is an outer white stratum, not equally thick over all parts of the 
brain, being most marked on the convolutions in the longitudinal fissure and on 
the under part of the brain, especially on the middle lobe, near the descending 
horn of the lateral ventricle. Beneath this is a thick reddish-grey lamina, and 
then another thin white stratum ; lastly, a thin stratum of grey matter, which lies 


Fic, 382.--Convolutious and Fissures of the Outer Surface of the Cerebral Hemisphere. 
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in close contact with the white fibres of the hemispheres: consequently white 
and grey lamin alternate with one another in the convolutions.* In certain con- 
yolutions, however, the cortical substance consists of no less than six layers, three 
grey and three white, an additional white stratum dividing the most superficial 
grey one into two; this is especially marked in those convolutions which are 
situated near the corpus callosum. 

There is no accurate resemblance between the convolutions in different braitis, 
nor are they symmetrical on the two sides of the same brain. Occasionally the 
free borders or the sides of a deep convolution present a fissured or notched 
appearance. 2 

* ‘The student should bear in mind that it is extremely doubtful whether these Jamine, 
visible to the naked eye, correspond to the layers of which the cortical grey matter 18 said 
to be histologically composed, and which will presently be described. 
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The sulci are generally an inch in depth; they also vary in different brains, 
and in different parts of the same brain; they are usually deepest on the outer 
convex surface of the hemispheres ; the deepest is situated on the inner surface of 
the hemisphere, on a level with the corpus callosum, and corresponds to the pro- 
jection in the posterior horn of the lateral ventricle, hippocampus migor. 

The number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of arrangement as we ascend from the lowest mam- 
malia up to man. Thus they are absent in some of the lower orders of mammalia, 
and they increase in number and extent through the higher orders. In man they 
present the most complex arrangement. Again, in the child at birth before the 
intellectual faculties are exercised, the convolutions have a very simple arrange- 
ment, presenting few undulations ; and the sulci between them are less deep than 
in the adult. In old age, when the mental faculties have diminished in activity, 
the convolutions become much less prominently marked. 

The couvolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and most complicated 
convolutions of the brain, frequently becoming branched like the letter Y in their 
course upwards and backwards, towards the longitudinal fissure : these convolu- 
tions attain their greatest development in man, and are especially characteristic 
of the human brain. They are seldom symmetrical on the two sides. 

Each hemisphere of the brain on its external surface is divided into five lobes, 
the division being made by the main fissures and by imaginary lines drawn to 
connect them (fig. 382). 

The fissures dividing the five lobes on the external surface of the lhemispheres 
are three in number, and are named: fissure of Sylvius, fissure of Rolando, and 
parveto-occimntal fissure. 

The fissure of Sylvius begins at the base of the brain at the anterior perforated 
space, and passing outwards to the external surface of the hemisphiere, divides into 
two ; one branch, passing upwards towards the longitudinal fissure, may be termed 
the ascending limb, or preecentral sulcus; the other, the longer one, running 
nearly horizontally backwards, may be called the horizontal limb. 

The fissure of Rolando is situated about the middle of the outer surface of the 
hemisphere. It commences at or near the longitudinal fissure, and runs downwards 
and forwards to terminate a little above the horizontal limb of the fissure of Sylvius. 
In its course it runs parallel to and some distance behind the ascending limb of 
the Sylvian fissure. 

The parieto-occipital fissure is only seen to a slight extent on the outer surface 
of the hemisphere, and is not so distinctly marked as the others. The portion on 
the outer surface of the hemisphere is sometimes called the external parieto- 
occipital fissure, to distinguish it from the continuation of the sulcus on the in- 
ternal surface of the hemisphere, which would then be termed the internal parieto- 
occipital fissure. It commences about midway between the posterior extremity of 
the brain and the fissure of Rolando, and runs downwards and forwards for a vari- 
able distance, becoming indistinct below. 

These three fissures divide the external surface of the hemisphere into five 
lobes: the frontal, the parietal, the occipital, the temporo-sphenoidal, and the 
central or island of Feil. 

The frontal lobe is that portion of the brain which is situated in front of the 
fissure of Rolando and above the horizontal limb of the fissure of Sylvius. Its 
under surface rests on the orbital plate of the frontal bone, and is termed the 
orbital lobe. 

The ascending limb of the fissure of Sylvius, called also the precentral fissure, 
runs upwards through this lobe, dividing off 2 convolution, which lies ‘between it 
and the fissure of Rolando, and which is called the ascending frontal convolution. 
The remainder of the lobe on the outer surface, namely, that part in front of the 
ascending limb of the fissure of Sylvius, is divided into three principal convolutions 
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by two transverse sulci, named respectively the superior, middle, and inferior 
frontal convolutions. 

The under surface of the frontal lobe, which rests on the orbital plate of the 
frontal bone, is named the orbital lobe (fig. 383). It presents a well-marked 
groove or sulcus for the olfactory nerve. The convolution internal to this sulcus 
forms part of the marginal gyrus, hereafter to be described. External to the 
sulcus this surface of the frontal lobe is divided into three convolutions, which are 
named from their positions, the internal, external, and posterior orbital convolu- 
tions. 

The parietal lobe is bounded in front by the fissure of Rolando, behind by the 
parieto-occipital fissure, and below by the horizontal limb of,the fissure of Sylvius, 
which separates it from the temporo-sphenoidal lobe. i presents four well- 


Fig. 383.---Convolutions and Fissures of the Under Surface of the Anterior Lobe. 
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marked convolutions, more or less separated from each other by secondary fissures. 
Of these fissures, one, the atra-parietal, commences at the horizontal limb of the 
fissure of Sylvius, and runs upwards, parallel to and behind the fissure of Rolando, 
separating a convolution, the ascending parietal, which thus lies between the fissure 
of Rolando and the intra-parietal fissure, and is parallel with the ascending frontal 
convolution. The intra-parietal fissure then turns backwards and joins the parieto- 
occipital fissure ; it runs parallel with the great longitudinal fissure, and separates 
a convolution, the superior parietal (postero-parietal lobule), which lies along the 
margin of the longitudinal fissure, and is continuous in front with the ascending 
parietal convolution, and behind is limited by the parieto-occipital fissure. The 
remaining part of the parietal lobe, naraely that part between the intra-parietal fis- 
sure above and in front, and the horizontal limb of the fissure of Sylvius below, is 
divided into two convolutions by a short vertical fissure ascending from the fissure 
of Sylvius : the anterior of these is the swpra-marginal convolution, and the posterior 
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the angular convolution ; this latter convolution is joined with the temporo-sphe- 
noidal and occipital lobes by small connecting convolutions. 

The occipital lobe is situated at the posterior extremity of the brain, and is 
separated above from the parietal lobe by the parieto-occipital fissure ; below and 
in front it is united with the temporo-sphenoidal and parietal lobeseby small con- 
necting convolutions. It is imperfectly divided, by two small transverse fissures, 
into three convolutions, named respectively the first, second, and third occipital 
convolutions. 

The temporo-sphenoidal lobe is that portion of the hemisphere which is lodged 
in the middle fossa of the base of the skull. In front and above it is limited by the 
fissure of Sylvius; behind it is connected with the parietal and occipital lobes. It 
is divided into three convolutions by two transverse fissures; of these, the upper 
one runs parallel to the horizontal limb of the fissure of Sylvius, and is hence 
named the parallel fissure. The three convolutions formed by these two fissures 
are named respectively the first, second, and third temporo-sphenoudal convolutions 
in their numerical order from above downwards. 

The central lobe or island of Reil, is situated in the fissure of Sylvius, at the 
base of the brain: being connected in front with the posterior extremity of the 
orbital lobe, and separated externally by a deep sulcus from the inéerior frontal 
convolution, and from the lower ends of the ascending frontal and parietal con- 
volutions. It is a triangular-shaped prominent cluster of about six convolutions, 
the gyri operti, so called from being covered in by the sides of the fissure. Ly the 
removal of these convolutions the extra-ventricular part of the corpus striatum 
would be reached. 

On the cnner or median surface of the hemispheres the arrangement of the con- 
volutions is less complex ; they are generally well-defined, and some of tliem being 
of great length, there is not the same subdivision into smaller lobes, as on the ex- 
ternal surface (fig. 384). The fissures on the internal surface are five in number, 
and are named the calloso-marginal, the parieto-occipital, the calcarine, the colla- 
teral, and the dentate. 

The calloso-marginal fissure is seen in front, commencing below the anterior 
extremity of the corpus callosum ; it, at first, runs forwards and upwards parallel 
with the rostrum of the corpus callosum, and winding round the genu of that body 
it continues from before backwards, between the upper margin of the hemisphere 
and the corpus callosum to about midway between the anterior and posterior 
extremities of the brain, where it turns upwards to reach the upper margin of the 
inner surface of the hemisphere and joins the superior extremity of the fissure of 
Rolando, or terminates in its immediate vicinity. It separates the marginal con- 
volution from the gyrus fornicatus. 

The parieto-occipital fissure (internal parieto-occipital) is the continuation of 
the fissure of the same name seen on the outer surface of the hemisphere. It ex- 
tends in a curved direction downwards and forwards to join the calcarine fissure. 
It separates the quadrate from the cuneate lobe. 

The calcarine fissure commences, usually by two branches, at the back of the 
hemisphere, runs nearly horizontally forwards, and is joined by the parieto-occipital 
fissure, and continues as far as the posterior inferior extremity of the gyrus forni- 
catus. It separates the cuneate lobe from the uncinate gyrus. : 

The collateral fissure is situated below the preceding, being separated from 
it by the uncinate gyrus. It runs forwards, from the posterior extremity of the 
brain nearly as far as the commencement of the fissure of Sylvius. It lies below 
the posterior and middle horn of the lateral ventricle, and causes the prominence 
known as the eminentia collateralis. 

The. dentate fissure commences immediately below the posterior extremity of 
the corpus callosum, and runs forward to tarminate at the recurved part of the 
uncinate gyrus. It corresponds with the prominence of the hippocampus major in 
the descending horn of the lateral ventricle. 

The lobes or convolutions seen on the internal surface of the hemisphere are 
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six in number, and are named: gyrus fornicatus, marginal, quadrate, cuneate, 
wncinate, and temporo-sphenordal. 

The gyrus fornicatus, or convolution of the corpus callosum, is a well-marked 
lobe which begins just in front of the anterior perforated space at the base of the 
brain ; it ascends in front of the genu of the corpus callosum and runs backwards 
along the upper surface of this body to its posterior extremity, where it joins the 
uncinate convolution. It is bounded above by the calloso-marginal fissure, which 
separates it from the marginal convolution. 

The marginal convolution is situated above the preceding, and has received its 
name from its position along the edge of the longitudinal fissure. 1t commences 
in front at the anterior perforated space, runs along the margin of the longitudinal 
fissure on the under surface of the orbital lobe, being bounded externally by the 
sulcus for the olfactory nerve ; it then turns upwards to the upper surface of the 


Fig. 384. —Convolutions and Fissures of the Inner Surface of the Cerebral Hemisphere. 
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hemisphere, and runs backwards, forming the marginal convolution on the inner 
surface to the point where the calloso-marginal fissure turns upwards to reach oe 
superior border of the hemisphere. 

The quadrate lobe is the marginal convolution of the longitudinal fissure behind 
the calloso-marginal sulcus, lying between this fissure in front and the parieto- 
occipital behind. It joins below the gyrus fornicatus. | 

The cuneate or occipital lobule is triangular in shape, being situated between 
the parieto-occipital and calcarine fissures, which, as above mentioned, meet behind 
the posterior extremity of the gyrus fornicatus. 

The uncinate gyrus extends from the posterior extremity of the hemisphere to 
the fissure of Sylvius, being bounded above by the calcarine und dentate fissures, 
and separated below from the temporo-sphenoidal lobe by the collateral fissure. 
From the anterior extremity a narrow portion is recurved or bent backwards in the 
form of a hook, which is sometimes ealled the crochet or uncus. 

The temporo-sphenoidal lobe.—Below the uncinate gyrus, and separated from 
it by the collateral fissure, is the temporo-sphenoidal convolution already described 
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on the external aspect of the hemisphere. It turns round the lower margin of the 
brain, and appears on the inner surface. 

Besides the great primary convolutions above named and described, and which 
can be recognised in almost any well-developed brain, there are a great number 
of secondary convolutions which pass from one to another of the primary, and 
often render the arrangement of the latter somewhat obscure; of these, the con- 
nections of the occipital lobe, above mentioned, and which are named, annectant 
convolutions, may be taken as examples. 


CereBRumM. UnpmR SurFrack orn Base. (Fig. 385.) 


The under surface of each hemisphere presents a subdivision, as already men- 
tioned, into three lobes, named, from their position, anterior, middle, and pos- 
terior. 

The anterior or frontal lobe, of a triangular form, with its apex backwards, is 
somewhat concave, and rests upon the convex surface of the roof of the orbit, being 
separated from the middle lobe by the fissure of Sylvius. The middle lobe, which 
is more prominent, is received into the middle fossa of the base of the skull, and 
comprises the parietal and temporo-sphenoidal lobes. The posterior or occipital 
lobe rests upon the tentorium, its extent forwards being limited by the anterior 
margin of the cerebellum. 

The various objects exposed to view on the under surface of the cerebrum, 1 
aid near the middle line, are here arranged in the order in which they are met 
with from before backwards. 


Longitudinal fissure. Tuber cinereum. 

Corpus callosum and its peduncles. Tnfundibulum. 

Lamina cinerea, Pituitary body. 

Olfactory nerve. Corpora albicantia. 
Fissure of Sylvius. Posterior perforated space. 
Anterior perforated space. Crura cerebri. 


Optic commissure. 


The longitudinal fissure partially separates the two hemispheres from one 
another : it divides the two anterior lobes in front; and on raising the cerebellum 
and pons, it will be seen completely separating the two posterior lobes, the inter- 
mediate portion of the fissure being filled up by the great transverse band of ‘white 
matter, the corpus callosum. Of these two portions of the longitudinal fissure, that 
which separates the posterior lobes is the longer. In the fissure between the two 
auterior lobes the anterior cerebral arteries may be seen ascending on the corpus 
callosum ; and at the back part of this portion of the fissure, the anterior curved 
portion of the corpus callosum descends to the base of the brain. 

The corpus callosum terminates at the base of the brain by a concave margin, | 
which is connected with the tuber cinereum through the intervention of a thin layer 
of grey substance, the lamina cinerea, This may be exposed by gently raising and 
drawing back the optic commissure. A broad white band may be observed on each 
side, passing from the under surface of the corpus callosum backwards and out- 
wards, to the commencement of the fissure of Sylvius; these bands are called the 
peduncles of the corpus callosum. They may be traced upwards around the genu 
to become continuous with the strie longitudinales or nerves of Lancisi on the 
upper surface of the corpus callosum (page 625.) Laterally, the corpus callosum 
extends into the anterior lobe. 

The lamina cinerea is a thin layer of grey substance, extending backwards 
above the optic commissure from the ternfination of the corpus callosum to the 
tuber cinereum ; it is continuous on either side with the grey matter of the anterior 
perforated space, and forms the anterior part of the inferior boundary of the third 
ventricle. It connects the genu, or réflected portion, of the corpus callosum with 
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the optic commissure, and is on this account described by Sappey as the grey root 
of the optic nerves. 

The olfactory nerve, with its bulb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The fissuro of Sylvius separates the anterior and middle lobes, and lodges the 
middle cerebral artery. At its commencement is seen a point of medullary sub- 
stance, corresponding to a subjacent band of white fibres, connecting the frontal 
and temporo-sphenoidal lobes, and called the fasciculus unciformis ; on following 


Fia. 385.-- Base of the Brain. 
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this fissure outwards, it divides into two branches, which enclose the triangular- 
shaped prominent cluster of isolated convolutions called the island of Heil (gyn 
opertt). 

The anterior perforated space (substantia perforata) is situated at the inner side 
of the fissure of Sylvius. It is of a triangular shupe, bounded in front by the con- 
volutions of the anterior lobe and the roots of the olfactory nerve; behind, by the 
optic tract; externally, by the middle lobe and commencement of the fissure of 
Sylvius ; internally, it is continuous with the lamina cinerea, and crossed by the 
peduncle of the corpus callosum. It is of a greyish colour, and corresponds to the 
under surface of the corpus striatum, ® large mass of grey matter, situated in the 
interior of the brain; it has received its name from being perforated by numerous 
minute apertures for the transmission of small straight vessels into the substance 
of the corpus striatum. 
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The optic commissure is situated in the middle line, immediately in front of the 
tuber cinereum and below the lamina cinerea.* It is the point of junction between 
the two optic nerves. 

Immediately behind the diverging optic tracts, and between them and the 
peduncles of the cerebrum (crura cerebri) is a lozenge-shaped interval, the inéer- 
peduncular space, in which are found the following parts; the tuber cinereum, 
infundibulum, pituitary body, corpora albicantia, and the posterior perforated space. 

The tuber cinereum is an eminence of grey matter, situated between the optic 
tracts and the corpora albicantia ; it is connected with the surrounding parts of 
the cerebrum, forms part of the floor of the third ventricle, and is continuous with 
the grey substance in that cavity. From the middle of its under surface a conical 
tubular process of grey matter, about two lines in length, is continued downwards 
and forwards to be attached to the posterior lobe of the pituitary body ; this is 
the infundibulum. Its canal, which is funnel-shaped, communicates with the third 
ventricle. 

The pituitary body (hypophysis cerebri) is a small reddisli-grey vascular mass, 
weighing from five to ten grains, and of an oval form, situated in the sella Turcica, 
in connection with which it is retained by a process of dura mater derived from 
the inner wall of the cavernous sinus. This process covers in the pituitary fossa, 
enclosing the pituitary body and having a small hole in its centre through which 
the infundibulum passes. It is very vascular, and consists of two lobes, separated 
from one another by a fibrous lamina. Of these, the anterior is the larger, of an 
oblong form, and somewhat concave behind, where it receives the posterior lobe, 
which is round. The two lobes differ both in development and structure. The 
anterior lobe, of a dark, yellowish-grey colour is developed from the ectoderm of 
the buccal cavity, and resembles to a considerable extent, in microscopic structure, 
the thyroid body. It consists of a number of isolated vesicles and slightly convo- 
luted alveoli, lined by epithelium and united together by connective tissue. The 
epithelium is.columnar and occasionally ciliated. The alveoli sometimes contain | 
a colloid material, similar to that found in the thyroid body and their walls are 
surrounded by a close network of lymphatics and capillary blood-vessels. The 
posterior lobe is developed by an outgrowth from the embryonic brain and during 
foetal life contains a cavity which communicates through the infundibulum with 
the cavity of the third ventricle. In the adult it becomes firmer and more solid, 
and consists of a sponge-like connective tissue arranged in the form of reticulating 
bundles, between which are branched cells, some of them containing pigment. In 
the lower animals the two lobes are quite distinct and it is only in the mammalia 
that they hecome connected together. 

The corpora albicgntia, or mammillaria, are two small round white masses, 
each about the size of a pea, placed side by side immediately behind the tuber 
cinereum. They are formed by the anterior crura of the fornix, hence called the 
bulbs of the fornix, which, after descending to the base of the brain, are folded upon 
themselves, before passing upwards to the thalami optici. They are composed ex- 
ternally of white substance, and internally of grey matter; the grey matter of the 
two being connected by a transverse commissure of the same material. Atan early 
period of fcetal life they are blended together into one large mass, but pecome 
separated about the seventh month. 

The posterior perforated space (pons Tarini) corresponds to a mhikisepres 
substance, placed between the corpora albicantia in front, the pons Varolii behind, 
and the crura cerebri on either side. It forms the back part of the floor of the 
third ventricle, and is perforated by numerous small orifices for the passage of 
blood-vessels to the optic thalami. 

The crura cerebri (peduncles of the cerebrum) are two thick cylindrical bundles 
of white matter, which emerge from the anterior border of the pons, and diverge 


* That is to say, the commissure is supericis to the lamina in the order of dissection 
when the base is uppermost. 
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as they pass forwards and outwards to enter the under part of either hemisphere. 
Each crus is about three-quarters of an inch in length, and somewhat broader in 
front than behind. They are marked upon their surface with longitudinal strie, 
and each is crossed, just before entering the hemisphere, by a flattened white band, 
the optic tracs, which is adherent by its upper border to the peduncle. In the 
interior of the crura is contained a mass of dark grey matter, called locus niger. 
The third nerve may be seen emerging from the inner side of either crus, and the 
fourth nerve winding round its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons: these layers are separated from each other by 
the locus niger. é 

The superficial longitudinal fibres are named the crusta. They consist of coarse 
fasciculi of nerve fibres, which are collected on the under or free surface of the 
crus, and pass from the margin of the pons Varolii to the internal capsule and the 
cerebral hemisphere. 

The deep longitudinal fibres or teqmentum form the posterior or deeper part 
of the crus cerebri. They consist of small masses of grey substance separated by 
longitudinal fibres, forming a well-marked formatio reticularis, similar to that found 
in the pons end medulla and with which it is connected. The longitudinal fibres 
ure continuous with those of the pons derived from the olivary body and from the 
lateral and posterior columns of the medulla, and include fibres derived from the 
superior peduncle of the cerebellum. They enter the optic thalamus, in which some 
terminate and others are coutinued through it into the cortex of the lemispheres. 

The locus niger is a mass of grey matter, situated between the superficial and 
deep layers of fibres above described. It is placed nearer the inner than the outer 
side of the crus. It contains small multipolar ganglion cells, in which are lodged 
numerous dark pigment granules. 

The postcrior lobes of the cerebrum are concealed from view by the upper sur- 
face of the cerebellum, and pons Varolii. When these parts are removed, the two 
hemispheres are seen to be separated by the great longitudinal fissure, this fissure 
being interrupted by the posterior rounded border of the corpus callosum. 


GENERAL ARRANGEMENT OF THE PARTS COMPOSING THE CEREBRUM. 


As the peduncles or crura of the cerebrum enter the hemispheres, they diverge 
from one another, so as to leave an interval between them, the interpeduncular 
spacé. As they ascend, the component fibres of each pass through two large masses 
of grey matter, the ganglia of the brain, called the thalamus opticus and corpus 
striatum, which project as rounded eminences from tho upper and inner side of 
cach peduncle. The hemispheres are connected together, above these masses, by 
the great transverse commissure, the corpus callosum; and the interval left between 
its under surface, the upper surface of the ganglia, and the parts closing the inter- 
peduncular space, forms the general ventricular cavity. The upper part of this 
cavity is subdivided into two by a vertical septum, the sepitwm lucidum; and thus 
the two lateral ventricles are formed. The lower part of the cavity forms the 
third ventricle, which communicates with the lateral ventricles above, and with the 
fourth ventricle behind. The fifth ventricle is the interval left between the two 
layers composing the septum lucidum. 


INTERIOR OF THE CEREBRUM. 


If the upper part of either hemisphere is removed with a scalpel, about half an 
inch above the level of the corpus callosum, its internal white matter will be ex- 
posed. It is an oval-shaped centre, of white substance, surrounded on all sides by 
a narrow convoluted margin of grey matter which presents an equal thickness in 
nearly every part. This white central mass has been called the centrum ovale 
minus. Its surface is studded with numerous minute red dots (puncta vasculosa), 
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produced by the escape of blood from divided blood-vessels, In inflammation or 
great congestion of the brain, these are very numerous, and of a dark colour. If 
the remaining portion of one hemisphere is slightly separated from the other, a 
broad band of white substance will be observed connecting them, at the bottom of 
the longitudinal fissure; this is the corpus callosum. The margiss of the hemi- 
apheres, which overlap this portion of the brain, are called the labia cerebri. Fach 
labium is part of the convolution of the corpus callosum (gyrus fornicatus) already 
described ; and the space between it and the upper surface of the corpus callosum 
has been termed the ventricle of the corpus callosum (fig. 388, 2). 

The hemispheres should now be sliced off, to a level with the corpus callosum, 
when the white substance of that structure will be seen connecting the two hemi- 


Fira. 386. ---Section of the Brain. Made on a level with the Corpus Callosim. 
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spheres. The large expanse of medullary matter now exposed, surrounded by 
the convoluted margin of grey substance, is called the centrum ovale majus of 
Vieussens. 

The corpus callosum is a thick stratum of transverse fibres, exposed at the 
bottom of the Jongitudinal fissure. It connects the two hemispheres of the brain, 
forming their great transverse commissure; and forms the roof of a space in the 
interior of each hemisphere, the lateral ventricle. It is about four inches in 
length, extending to within an inch and a half of the anterior, and to within two 
inches and a half of the posterior, part of the brain. It is somewhat broader 
behind than in front, and is thicker at eitlrer end than in its central part, being 
thickest behind. It presents a somewhat arched form (fig. 391, 5), from before 
backwards, terminating anteriorly in a rounded border, which curves downwards 
and backwards, between the anterior lobes to the base of the brain. In its course, 
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it forms a distinct bend, named the genu, and is then continued downwards and 
backwards to the base of the brain, where it is connected, through the lamina 
cinerea, with the tuber cinereum. The reflected portion of the corpus callosum 
is called the beak or rostrum, it becomes gradually narrower as it descends, and 
is attached b; its lateral margins to the frontal lobes. At its termination the 
corpus callosum gives off two bundles of white substance, which, diverging from 
one another, pass backwards, across the anterior perforated space, to the entrance 
of the fissure of Sylvius. They are called the peduncles of the corpus callosum. 
Posteriorly, the corpus callosum forms a thick rounded fold, called the splenium 
or pad, which is free for a little distance, as it curves forwards, and is then con- 
tinuous with the fornix. On its upper surface, the fibrous structure of the corpus 
callosum is very apparent, being collected into coarse transverse bundles. Along 
the middle line is a linear depression, the raphe, bounded laterally by two or more 
slightly elevated longitudinal bands, called the strie longitudinales or nerves of 
Lancisi; and, still more externally, other longitudinal striwv are secn, beneath the 
convolutions which rest on the corpus callosum. These are tho stric« longitudinales 
laterales. The under surface of the corpus callosum is continuous behind with the 
fornix, being separated from it in front by the septum lucidum, which forms a 
vertical partition between the two ventriclos. On either side, the fibres of the 
corpus callosum penetrate into the substance of the hemispheres and connect 
together the anterior, middle, and part of the posterior lobes. It is tlie large 
number of fibres derived from the anterior and posterior lobes which explains the 
great thickness of the two extremities of this commissure. 

An incision should now be made through the corpus callosum, on either side of the raphe, 
when two Jarge irregular-shaped cavities will be exposed, which extend throngh a great 
part of the length of each hemisphere. These are the lateral ventricles. 

The lateral ventricles arc serous cavities, formed by tlie upper part of the 
goneral ventricular space in the interior of the brain. They are lined by a thin 
diaphanous liming membrane, covered by nucleated epithelium (fhe ependyma), 
with cilia scattered here and there in patches. It is moistened by a serous finid, 
which is sometimes, even in health, secreted i considerable quantity. These 
cavities are two in number, one in each hemisphere, and they are separated from 
each other by a vertical septum, the sepium lucidum. 

Each lateral ventricle consists of a central cavity, or body, and three smaller 
cavities or cornua, which extend from it im different directions. The anterior 
cornu curves forwards and outwards into the substance of the anterior lobe. The 
posterior cornu, called the digital cavity, curves backwards into the posterior lobe. 
The middle cornu descends into the middle lobe. 

The central cavity, or body of the lateral ventricle, is triangular in form. Tt 
is bounded, above, by the under surface of tho corpus callosum, which forms the 
roof of the cavity. Internally, is a vertical partition, the septum lucidum, which 
separates it from the opposite ventricle, and connects the under surface of the 
corpus callosum with the fornix. Its floor is formed by the following parts 
enumerated in their order of position, from before backwards: the corpus striatum. 
tenia semicirentaris, optic thalamus, choroid plexus, corpus fimbriatum, and 
fornia. . 

The anterior cornu is triangular in form, passing outwards into the anterior 
lobe, and curving round the anterior extremity of the corpus striatum. It is 
hounded, above, by the corpus callosum; below and externally, by the corpus 
striatum ; and in front, by the reflected portion of the corpus callosum. 

The posterior cornu, or digital cavity, curves backwards ito the substance of 
the posterior lobe, its direction being backwards and outwards, and then inwards, 
On its floor is seen a longitudinal eminence, which is produced by the extension 
inwards of the calcarine sulcus; this is called the hippocwmpus minor. Between 
the middle and posterior horns a smooth eminence is observed, which varies con- 
siderably in size in different subjects. It is called the eminentza collaterals. 

The corpus striatum has received its name from the striped appearance woe 
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its section presents, in consequence of diverging white fibres being mixed with the 
grey matter which forms the greater part of its substance. The greater portion 
of this body is imbedded in the white substance of the hemisphere, and is there- 
fore external to tho ventricle. It is termed the extraventricular portion, or the 
nucleus lenticularis; a part, however, is visible in the ventricle atid its anterior 
cornu; this is the iuéraventricular portion, or the nucleus caudatus. The intra- 
ventricular portion is a pear-shaped mass, of a grey colour externally; its broad 
extremity is directed forwards, into the foro part of the body and anterior cornu 
of the lateral ventricle: its narrow end is directed outwards and backwards, being 
separated from its fellow by the optic thalami: it is covered by the serous lining 
of the cavity, and crossed by some veins of considerable sixo. It is separated from 
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the extraventricular portion by a lamina of white matter, which is called the 
internal capsule, which also separates the intraventricular portion of the corpus 
striatum from the optic thalamus. It is called internal capsule, in contradistine- 
tion to a lamina of white matter which covers the outer surface of the extraven- 
tricular portion of the corpus striatum, and which is known as the external capsule. 
This in its turn is covered by a thin layer of grey matter termed the claustrum, 
which presents ridges or furrows on its outer surface corresponding to the convolu- 
tions and sulci of the Island of Reil, with which it is in relation. 

The tenia semicircularis is a narrow, whitish, semi-transparent band of 
medullary substance, situated in the depression between the nucleus caudatus and 
optic thalamus. Anteriorly, it descends in connection with the anterior pillar of 
the fornix ; behind, it is continued into the descending horn of the ventricle, where 
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it enters a maas of grey matter, the nucleus amygdale, at the bottom of the cornu. 
Its surface, especially at its fore part, is transparent, and dense in structure, and 
this was called by Tarinus the horny band. It consists of longitudinal white fibres, 
the deepest of which run between the corpus striatum and optic thalamus. Be- 
neath it is a Farge vein (vend corporis striati), which receives numerous small veing 
rh the surface of the corpus striatum and optic thalamus, and joins the ven 
taloni. 

The choroid plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mater (relaum interpositum), in the interior of the brain. 
It extends, in a curved direction, across the floor of the lateral ventricle. In front, 
Where if is small and tapering, it communicates with the d:oroid plexus of the 
opposite side, through a large oval aporture, the foramen of Monro. Posteriorly, 


11a. 388.—Transverse Vertical Soction of the Brain, through the fore part of the Foramen 
Magnum, looked at from the front. (After Hirschfeld and Leyoillé.) 
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it descends into the middle horn of the lateral ventricle, where it joins with the 
pia mater through the transverse fissure. In structure, it consists of minute and 
highly vascular villous processes, composed of large round corpuscles, containing, 
besides a central nucleus, several yellowish granules and fat molecules, and covered 
by a single layer of flattencd epithelium. The arteries of the choroid plexus enter 
the ventricle at the descending cornu? and, aftor ramifying through its substance, 
send branches into the substance of the brain. The veins of the choroid plexus 
terminate in tle venz Galeni. 


The corpus fimbriatam (denia hippocampi) is a narrow, white, tape-like band, 
3B2 
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situated immediately behind the choroid plexus, _ It is the lateral edge of the pos- 
tetior pillar of the fornix, and is attached along the inner border of the hippocampus 
major aa ‘it desoands into the middle horn. of the lateral ventricle. pe many pe ttaned 
as far.aa thé crochet or hook of the uncinate convolution. . 

_ ‘Phe opite thalamus and fornia will be described when more completely exposed, 
in a later atage of the dissection of the brain. 


The middle cornu should now be exposed, throughout its entire extent, by introducing 
the little finger ety ne it, and cutting outwards along the finger through the substance 
of the hemisphere, w. ich should be removed, to an extent snfficient to expose the entire 
cavity. 


The midde, or descending cornu, the en of the three, traverses the middle 
lobe of the brain, forming in its course a remarkable curve round the back of the 
optic thalamus. It passes, at first, backwards, outwards, and downwards, and then 
curves round the crus cerebri, forwards and inwards, nearly to the point of the 
middle lobe, close to the fissure of Sylvius. Its-upper boundary is formed by the 


Fia, 389.—Transverse Section of the Middle Horn of the Lateral ea (From a 
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medullary substance of the middle lobe, and the under surface of the optic thalamus. 
Its lower boundary, or floor, presents for examination the following parts: the hippo- 
campus major, pes hippocampi, pes accessorius, corpus fimbriatum, choroid plewus, 
fascia dentata, transverse fissure. 

The hippocampus major, or cornu Ammonis (fig. 389), so called from its resem-. 
blance to a ram’s horn, is a white eminence, of a curved elongate form, extending 
throughout the entire length of the floor of the middle horn of the lateral ventricle. 
At. its lower extremity it becomes enlarged, and presents a number of rounded eleva-. 
tions with intervening depressions, which, from presenting some resemblance to the 
paw.of an animal, is called the pes hippocamp. If a transverse section is made 
through the hippocampus major (fig: 388, 4), it will be seen that this eminence is 
produced by the extension inwards of the dentate sulcus on the exterior of the 
brain, This sulcus is filled. with grey substance, which projects along the free 
margin of the hippocampus major, forming a notched ridge, the fascia dentata. The 
x29 we er aie nano yonga vile. 
Which is continuous with the corpus fimbriatum of the fornix, = 
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The pes secossorius, or eminentia collateralis, has already been mentioned, as 
a white ie varying in size, placed between the hippocampus major and hippo- 
campus minor, at the junction of the posterior with the descending cornu. It is 
formed by the protrusion inwards of the collateral fissure. 

The corpus fimbriatum is the thin lateral margin of the posterior pillar of the 
ita prolonged, as already mentioned, from the central cavity of the lateral ven- 
tricle 

Fascia dentata.—On separating the inner border of the corpus fimbristum from 
the choroid plexus, and raising the edge of the former, 8 serrated band of grey sub- 
stance, the edge of the grey substance of the dentate convolution, will be seen beneath 
it: this is the fascia dentata. Correctly speaking, it is placed Lexternal to the cavity 
of the descending cornu. 

The transverse fissure is seen on separating the corpus fimbriatum from the optic 
thalamus. Itis situated beneath the fornix, extending from the middle line behind, 
downwards on either side, to the end of the descending cornu. It is of a horse-shoe 
shape. Its horizontal portion is bounded above by the splenium, or rounded poste- 
rior extremity of the corpus callosum, and below, bythe corporaquadrigemina. Its 
lateral portions curve downwards and forwards, and are bounded below and in front 
by the crura cerebri and optic thalami; above and behind by the hippocampus major 
and the corpus fimbriatum of the fornix. Through this fissure the pia mater passes 
from the exterior of the brain into the ventricles, to form the choroid plexuses. 
Where the pia mater projects into the lateral ventricle, beneath the edge of the 
fornix, it is connected with the lining membrane of these cavities so as to oxoltite 
all communication with the exterior of the brain. 

The septum lucidum (fig. 392, 6) forms the internal boundary of the lateral velt- 
tricles. It is a thin, semi-transparent septum, attached, above, to the under surface 
of the corpus callosum; below, to the anterior part of the fornix; and, in ar of 
this, to the prolonged portion of the corpus callosum. It is triangular j in form, 
broad in front, and narrow behind, its surfaces looking towards the cavities of the 
ventricles. The septum consists of two laminw, separated by a narrow interval, 
the fifth ventricle. 

Fifth Ventricle.—The fifth ventricle was originally & part of the great longi- 
tudinal fissure, which has become shut off by the union of the hemispheres in the 
formation of the corpus callosum above, and the fornix below. Its walls are there- 
fore formed by the median wall of the hemispheres, and consist of an internal layer 
of grey matter, derived from the grey matter of the cortex and an external layer of 
white substance continuous with the white matter of the cerebral hemispheres. 
This is lined on its external surface by the ependyma of the lateral ventricles. The 
fifth ventricle is not lined by epithelium. In the foetus, gnd in some animals, this 
space communicates, below, with the third ventricle ; but in the adult, it forms a 
separate cavity. In cases of serous effusion into the ventricles, the septum is often 
found softened and partially broken down. 


The fifth ventricle may be ex by cutting thiough the se pepe and attached por- 
tion of the corpus callosum, with scissors ; examining w the = callosum 
should be cut across, towards its anterior part, reer the two nlaree carefully dissected, 
the one forwards, the other backwards, an the fornix will be exposed. 


The fornix (figs. 387, 392) is & longitudinal lamella of white fibrous matter, 
situated beneath the corpus callosum, with which it is continuous behind, but sepa- 
rated from it in front by the septum lucidum. It maybe described as consisting of 
two symmetrical halves, one for either hemisphere. These two portions are joined 
together in the middle line, where they form the body, but are separated from one 
‘another in front and behind ; forming the anterior and posterior orura. 

The body of the fornix is 'triangufar ; narrow in front, ‘btoad behind. Its uppér 
‘surface is connected, in the median line, to the septam lusidum in ‘front, and the 
‘corpus callosum behind. ‘Tts under surface rests upon thé yelum | interpositam, 
which separates it from the third veitricle, and the inner portion of the optic 
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thalami, Its lateral edges form, on each side, part of the floor of the lateral ven- 

tricles, and are in contact with the choroid plexuses. | 
. The. anterior crura arch downwards towards the base of the brain, separated 
from each other by a narrow interval. They are composed of white fibres, which 
descend through a quantity of grey matter in the lateral walls of the third ventricle, 

and are placed immediately behind the anterior commissure. At the base of the 
brain, the white fibres of each crus form a sudden curve upon themselves, spread 
out and form the outer part of the corresponding corpus albicans, from which 
point they may be traced upwards into the substance of the corresponding optic 


Fis. 390. —The Fornix, Velum Interpositum, and Middle or Descending Cornu of 
the Lateral Venitricle. 





thalamus (fig. 392). The anterior crursa of the fornix are connected in their course 
with the peduncle of the pineal gland and the superficial fibres of the tenia semi- 
cireularis, and receive fibres from. the septum lucidum. _ 

The posterior crura, at their commencement, are intimately connected by their 
upper surfaces with the corpus callosum ; diverging from one another, they pass 
downwards into the descending horn of the lateral ventricle, being continuous with 
the concave border of the hippocampus major. The lateral thin edges of the pos- 
terior crara have received the name of corpus Jimbriatum,. already described. Upon 
examining the under surface of the fornix, between its diverging posterior crura, 
& triangular portion of the under surface of the corpus callosum may be seen. _ On 
i¢ are. number of lines ; some transverse, others longitudinal or oblique. ‘This 
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appearance has been termed the lyra, from the fancied resemblance it bears to the 
strings of a harp. | 

Between the anterior pillars of the fornix and the anterior extremities of the 
optic thalami, an oval aperture is seen on each side, the foramen of Monro (fig. 
391). The tyo openings descend towards the middle line, and, joining together, 
lead into the upper part of the third ventricle. These openings communicate with 
the lateral ventricles on each side, and below with the third ventricle. 


Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
other backwards, when the velum interpositum will be exposed. 


The velum interpositum (fig. 390) is a vascular membrane, a prolongation from 
the pia mater into the interior of the brain through the transgerse fissure, passing 


Fig. 391.—The Third and Fourth Ventricles, 





An arrow has been placed in the position of the foramen of Monro. 


beneath the posterior rounded border of the corpus callosum and fornix, and above 
the corpora quadrigemina, pineal gland, and optic thalam1 It is of a triangular 
form, and separates the under surface of the body of the fornix from the cavity of 
the third ventricle, Its posterior border forms an almost complete investment for 
the pineal gland. Its anterior extremity, or apex, is bifid ; each bifurcation being 
continued into the corresponding lateral ventricle, through the foramen of Monro, 
forming the anterior extremity of the choroid plexus. | Onits under surface are two 
vascular fringes, which diverge from each other behind, and project into the cavity 
of the third ventricle. These are the choroid plexuses of the third ventricle. To 
its lateral margins are connected the choroid plexuses of the lateral ventricles. 
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Of the arteries of the velam interpositum, some ‘Seandhes from the ee cere- 
bellar and posterior cerebral, enter from behind, beneath the corpus callosum ; 
another constant branch, the anterior choroid, enters the velum interpositum at 
the extremity of the middle horn of the lateral ventricle, and supplies this structure 
and the choroid plexus. Its veins, the vene Galeni, two in numbex run between 
its layers ; they are formed by the vens corporis striati and the veins of the choroid 
plexuses ; the ven Galeni unite posteriorly into a single trunk, which meres 
in the straight sinus (fig. 348). 

The velum interpositum should now be removed. This must be offected carefully 


especially at its posterior part, where if invests the pineal gland; the optic thalami 
then be exposed with the cavity of the third vanitsials between them (fig. 391). 


The optic thalami are two large oblong masses, placed between the diverging 
pertions of the corpora striata ; they are of a white colour superficially ; internally 
they are composed chiefly of grey matter. Each thalamus rests upon its correspond- 
ing crus cerebri, which it embraces. Hzternally, it is separated from the corpus 
striatum by the internal capsule, through which it is continuous with the hemi- 
sphere. Internally, it forms the lateral boundary of the third ventricle ; and run- 
ning along its upper border is seen the peduncle of the pineal gland. Its upper 
surface is free, being partly seen in the lateral ventricle ; it is partially covered by the 
fornix, and marked in front by an eminence, the anterior tubercle. Its under sur- 
fee forms the roof of the descending cornu of the lateral ventricle ; into it the crus 

ebri passes. Its posterior and inferior part, which projects into the descending 
Born of the lateral ventricle, presents two small rounded eminences, the internal 
and external geniculate bodies. Its anterior extremity, which is narrow, forms the 
ead boundary of the foramen of Monro. 

The third ventricle is the narrow oblong fissure placed between the optic 
thalami, and extending to the base of the brain. It is bounded, above, by the 
under surface of the velum interpositum, from which are suspended the choroid 
plexuses of the third ventricle ; and, laterally, by two white tracts, one on either 
side, the peduncles of the pineal gland. Its floor, somewhat oblique in its direc- 
tion, is formed, from before backwards, by the parts which close the interpeduncular 
space, viz., the lamina cinerea, the tuber cinereum and infundibulum, the corpora 
albicantia and the locus perforatus posticus; its sides, by the optic thalami ; it is 
bounded, in front, by the anterior crura of the fornix, and part of the anterior 
commissure ; behind, by the Posterior commissure, and the iter a tertio ad quartum 
ventriculum. 

The cavity of the third wenisisie’ is crossed by three commissures, named, from 
their position, antertor, middle, and posterior... 

The anterior commisgure is a rounded cord of white fibres, placed in front of 
the anterior crura of the fornix. It perforates the corpus striatum on either side, 
and spreads out into the substance of the hemispheres, over the roof of the descend- 
ing horn of each lateral ventricle. 

The middle or soft commissure consists almost entirely of grey matter. Itcon- 
nects together the optic thalami, and is continuous with the grey matter lining the 
anterior part of the third ventricle. It is frequently broken in examining the brain, 
and might then be supposed to have been wanting. 

The posterior commtssure, smaller than the anterior, is a flattened white band 
of fibres, connecting together the two optic thalami posteriorly. It bounds the 
third ventricle posteriorly, and is placed in front of and beneath the ‘pineal gland, 
above the opening leading to the fourth ventricle. 

The third ventricle has four openings connected with it. In front are the two | 
oval apertures of the foramina of Monro, one on either side, through which. the 
‘third communicates with the lateral ventricles. Behind is'a third opening 
into the fourth ventricle by a canal, the aqueduct of Syivitis, or iter a tertio ad 
quartum ventriculum. The fourth, situated in the anterior part of the floor of the 
ventricle, is a deep pit, which leads downwards.to ‘the frunel- shaped cavity of the 
infundibulum (ther ad infundibulum.) 
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_ he lining membrane of the lateral ventricles is continued through the 
foramen of Monro into the third ventricle, and extends along the iter a tertio 
pa Dis fourth veniricle ; at the bottom of the iter ad infundibulum, it ends in @ 
c -8ac. 

The foramen of Monro is the means by which the two lateral ventricles com- 
municate with the third ventricle. It may be regarded as a Y-shaped passage ; 
the two upper diverging limbs communicating with the lateral ventricles respec- 
tively, and joining below to open into the third ventricle. Its roof is formed by the 
anterior extremity of the body of the fornix, which dividing into its two crura, arches 
downwards in front of the anterior extremity of the optic thalami. The crus is 
not, however, in contact with the thalamus, but an interval gs left between the 
two, which is the foramen of Monro. Its boundaries are, therefore, in front, the 


Fig. 392 -—Vertical Median Section of the Encephalon, showing the parts in the 
middle line. 
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fir-cone) is.a small reddish-grey body, conical in form (henee its synonym, conariwm), 
placed immediately behind the posterior commissure, and between the nates, upon 
which it rests. It is retained in its position by a duplicature of pia mater, derived 
from the under surface of the velum interpositum, which almost completely invests 
it. The pineal gland is about four lines in length, and from two to three in width, 
at its base, and is said to be larger in the child than in the adult, and'in the female 
than in the male. Its base is connected to the cerebrum by two peduncles (the 
peduncles of the pineal gland) which pass forwards upon the upper and inner 
margin of the optic thalami to the anterior crura of the fornix, with which they 
become blended: these two peduncles join together at their posterior extremity, in 
front of the pineal .gland, forming a sort of festoon, and the base of the gland is 
connected to their posterior margin at the point of junction. In front the band of 
anion is joined to the back of the posterior commissure. The pineal gland consists 
of a number of follicles, lined by epithelium and connected together by ingrowths 
of connective tissue. The follicles contain a transparent viscid fluid, and a quan- 
tity of sabulous matter, named acervulus cerebri, composed of phosphate and car- 
bonate of lime, phosphate of magnesia and ammonia, with a little animal matter. 
These concretions are almost constant in their existence, and are found at all 
periods of life. When this body is solid, the sabulous matter is found upon its 
surface, and occasionally upon its peduncles. 


On the removal of the pineal gland and adjacent portion of pia mater, the corpora 
quadrigemins are exposed. 


The corpora or tubercula quadrigemina (optic lobes) are four rounded eminences 
placed in pairs, two in front, and two behind, and separated from one another by a 
crucial depression. They are situated immediately behind the third ventricle and 
posterior commissure, beneath the posterior border of the corpus callosum, and above 
the iter a tertio ad quartum ventriculum. The anterior pair, the nates, are the 
larger, oblong from before backwards, and of a grey colour. The posterior pair, the 
testes, are hemispherical in form, and lighter in colour than the preceding. They 
are connected on each side with the optic thalamus, and commencement of the 
optic tracts, by means of two white prominent bands termed brachia. Those con- 
necting the nates with the thalamus (brachia anteriora) are the larger, and pass 
obliquely outwards. Those connecting the testes with the thalamus are called the 
brachia postertora. Both pairs, in the adult, are quite solid, being composed of 
white matter externally, and grey matter within. These bodies are larger in the 
lower animals than in man. In fishes, reptiles, and birds, they are only two in 
number, are called the optic lobes, from their connection with the optic nerves, 
and are hollow in thejr interior; but in mammalia, they are four in number, as 
in man, and quite solid. In the human fotus, they are developed at a very early 
period, and form a large proportion of the cerebral mass; at first, they are only 
two in number, as in the lower vertebrata, and hollow in their interior. 

These bodies receive, from below, white fibres from the olivary fasciculus or 
fillet ; they are also connected with the cerebellum, by means of a large white 
cord on each side, the processus ad testes, or superior peduncles of the cere- 
bellum, which is continued onwards to the thalami through the tubercula quad. » 
rigemina. 

The valve of Vieussens: or anterior medullary velum is a thin Searatneeit 
lamina of white matter, marked superficially by a few transverse streaks of grey 
substance, stretched between the two processus e cerebello ad testes ; it covers in 
the canal leading from the third.to the fourth ventricle, forming part of the roof of 
the latter cavity. It is:narrow in front, where it is connected with the testes ; 
and broader behind, at its connection with the vermiform process of the cerebellum. 
A slight elevated ridge, the frenulum, descends upon the upper part of the valve 
from the corpora quadrigemina, and on either ‘side of it may be. seen the fourth 
nerve, which is connected with ita fellow of the opposite side by.«.transversé band 
of fibres forming a partial decyssation. Its lower half is covered bys thin trans- 
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versely grooved lobule of grey matter prolonged from the anterior border of the 
cerebellum ; this is called by the Italian anatomists the linguetia laminosa. 

. The corpora geniculata are two small, flattened, oblong masses, placed on the 
outer side of the corpora quadrigemina, and on the under and back part of each 
optic thalamus,and named, from their position, corpus geniculatum externum and 
tnternum. The two bodies are separated from one another by one of the roots of 
the optic tract. 

Internal structure of the cerebrum.—The cerebrum, like the other parts of 
the great nerve-centre, is composed of grey and white matter. In order to give 
some general -idea of its construction, at all events in part, it may be compared, 
for the sake of illustration, to a tree, the trunk of which Giviges into two main 
branches, and these break up into smaller branches, which finally end in twigs 

. to which are attached the leaves, forming an in- 
vestment to the branches and covering the whole 
aah erkth sb "tree. The trunk is represented by the medulla 
oblongata as it passes through the foramen mag- 
YT, *}" num, the two main branches by the crura cerebri, 
{ which break up into smaller branches which 
diverge from each other, dividing and subdividing, 
until they reach the surface of the hemispheres, 
where they terminate in single nerve-fibres, to 
which are attached the basal axial cylinder pro- 
cesses. of the nerve-cells, represented by the leaves. 
These cells are arranged on the surface, resembling 
& cap covering the hemispheres, and constitute 
the cerebral cortex. But here the analogy ends, 
for in the cerebrum we have, in addition to this 
cortex, other masses of grey matter situated in the 
middle of the brain, and other white fibres beside 
these diverging ones which have been mentioned, 
and which serve either to connect the two hemi- 
spheres, of which the cerebrum consists, together, 
or else serve to connect different structures in the 
_ fame hemisphere. 

The grey matter of the cerebrum is disposed 
in three great groups. 1. The grey matter of the 
cerebral cortex, . 2. The grey matter of the basal 
ganglia, that is the great ganglia of the base of 
the cerebrum. 3. The grey matter which lines the 
internal surface of the upper part of the cerebro- 
spinal tube, that is the remains of the cayity in 
the original vesicles from which the brain was 
formed, and which constitutes the central cavities 
of the organ. 

; 1. The grey matter of the cortex (fig. 393) in- 
vests the-surface of the hemispheres and gives them 
external form. When vertical sections are made 
through it, and examined microscopically, it is found 
to consist of five separate layers, but to this there 
are some exceptions. According to Meynert these 
are to be found in the posterior portion of the 
occipital lobe, in the grey cortex of: the hippo- 
campus major; in the wall of tho fissure of 

Sylviug, and in the olfactory bulb. ‘The five 
aes in the common wre are aa follows: (a). The ‘first layer is. principally . 
composed of a matrix or neuroglia, through which a few ‘small “ganglion celle 
are irregularly distributed, and a nerve-fibre network. (6). The second layat’ 
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consists of nuinerous small-pyramidal cells, which have their long axes vertical to 
the surface of the convolutions and are closely aggregated together, so as to com- 
pletely fill the layer with a number of closely compressed cells, (c). The third 
layer ia named by Meynert the formation of the cornu Anvmonis, as it is made up 
of cells, which are the only morphological element found in this part. It consists 
of the same sort of pyramidal cells, arranged vertically to the surface, as was found 
in the preceding layer, but they are of very much larger size, and increase pro- 
gressively towards the deeper parts of the Isyer, and they are much more widely 
separated from each other. This. layer is the principal and broadest one of the 
series, and is at least twice as deep as the preceding layer. (d). The fourth layer 
is termed the granular formation by Meynert, and consists of numerous small, 
irregular, rarely triangular or elongated cells, which resemble the nerve corpuscles 
found in the internal granule layer of the retina, and which are closely aggregated 
together. (¢). The fifth layer is termed the claustral formation, and consists of a 
very large proportion of spindle-shaped cells, which are the peculiar elements of 
this layer. They are especially numerous in the inner half, and are arranged 
horizontally, extending parallel to the surface. They have received their name 
from the fact that the claustrum is made up almost entirely of an accumulation of 
these cells. It will be seen, therefore, that the differences in these kyers depends 
upon the varying form and size of these cells and the closeness of their arrange- 
ment, and that the typical form of cell, and the only one which is admitted by 
some observers, is the pyramidal cell or nerve corpuscle. These nerve corpuscles 
are destitute of a cell wall; they present a nucleus, sometimes round or oval, some- 
times angular, and give off many processes. One of these, which, in the cells 
arranged vertically to the surface, projects outwards and is named the process of 
the apex, is strong and branched, and according to Cleland is continuous with 
the nerve fibre network in the first or superficial layer of the cortex. Another 
process projects inwards towards the white matter of the hemisphere and from the 
opposite extremity of the cell. It is termed the process of the centre of the base. 
It is more slender than the preceding and remains unbranched. It is an axis 
cylinder process, and becoming invested with a medullary sheath constitutes a 
nerve fibre, extending into the central white matter. In addition to these, lateral 
processes are given off, forming the processes of the basal angle, which can be 
traced for a longer or shorter distance and break up into a network of extremely 
minute nerve fibres. 

Special types of the grey matier of the cortex.— According to Meynert the grey 
matter on the summit of the occipital lobe consists of eight layers. .This"is pro- 
duced by the intercalation of intermediate granule layers, similar to those forming 
the fourth layer of the typical cortex. In the grey matter of the cortex of the 
hippocampus major or cornu Ammonis, pyramidal cells are alone formed, such as 
have been described in the third layer of the typical cortex. This constitutes the 
greater part of the structure in this situation, the fourth and fifth layers being 
absent, and the second layer containing no cells. In the wall of the Sylvian fissure 
the grey matier is termed the claustrwm, and part of it separates the island of 
Reil from the external capsule of the corpus striatum. This presents peculiarities 
of structure, consisting mainly of fusiform cells, such as constitute the fourth layer. 
The olfactory bulb, which may be regarded as a portion of the cerebral hemispheres, 
forming ‘a cap superimposed upon a conical process of the cerebrum,’ presents 
another variety of stracture, differing from the type of the cortex of the hemispheres. 
The bulb consists of both grey and white matter, and sometimes retains a central 
cavity lined by epithelium. The lower part is grey matter, and consists of the 
following layers from below upwards, (1). The olfactory nerve layer, consisting 
of a layer of non-medullated nerve fibres derived from the nerves which supply the 
oliactory region. (2). The stratum glomefulosum, consisting of nodulated masses, 
containing small nuclear cells, and a convoluted olfactory nerve fibre se the 
cells. (3). The stratum gelatinosam, consisting of fusiform or 
cells and a fine network of nerve fibre. - (4). Tie grairdlar lnyer, connieting of sxall 
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irregular nerve cells resembling the fourth layer of the cerebellum or the granular 
layer of the retina. —- 

a? The grey matter of the basal ganglia.—The great ganglia of the base of 
the brain are the optic thalamus, the corpus striatum, the corpora quadrigemina, the 
corpora geniculate, and the locus niger. Only a part, however, of the grey matter 
of the corpora quadrigemina—that found on the periphery of the body—belongs to 
this group, the remainder, that contained in its centre around the Sylvian aqueduct, 
belongs properly to the third group, which will be discussed immediately. 

The optic thalamus is chiefly formed of grey matter, covered over by a super- 

ficial layer of white, which on the outer side separates it from the internal capsule. 
The grey matter is arranged in two masses, the outer and inner nuclei, partially 
divided by a vertical white septum. It is traversed by numéous nerve fibres, 
which for the most part have no definite direction ; some, however, converge and 
form a bundle which passes downwards to form the anterior root of the fornix. It 
contains comparatively large nerve cells, both multipolar and fasiform. The inner 
nucleus is connected across the middle line with the inner nucleus of the opposite 
side by the middle commissure of the third ventricle, which, however, belongs to 
the third group of grey niatter. 
. The corpus striatum presents two distinct and separate masses, the nucleus 
caudatus, which is the intraventricular portion of the corpus striatum, and the 
nucleus lenitcularts, which is the extraventricular portion. The two are separated 
from each other by a distinct lamina of white matter, the internal capsule, which 
also separates the nucleus lenticularis from the outer part of the optic thalamus, 
The grey matter of the corpus striatum is permeated by tracts of medullated nerve 
fibres, some of which probably originate in it, though the actual connection of the 
nerve fibres with the cells has not been demonstrated. The nerve cells are multi- 
polar, both large and small, the larger being principally found in the lenticular 
nucleus. 

The corpora vunaemian consist of two distinct and separate collections of 
grey matter, one at or near the surface, which belongs to the basal ganglia, and 
one in the centre around the aqueduct of Sylvius. The former will only be considered 
at present. The peripheral grey matter of the corpora quadrigemina differs some- 
what in the anterior and posterior lobes. The posterior lobes or testes are com- 
posed almost entirely of grey matter, covered over by a thin stratum of white 
matter, and separated from the central grey matter by tracts of transverse white 
fibres derived from and forming part of the fillet. The anterior lobes or nates are 
covered superficially by a thin stratum of white matter, beneath this is a layer of 
grey matter termed the straiwm cinerewm, and consisting, as well as the grey matter 
of the posterior lobes, of small multipolar cells imbedded in a fine network of nerves, 
Beneath this again is a characteristic mass of grey matter, termed the stratum 
opticum, which is made up of fine nerve fibres, coursing in a longitudinal direction, 
and containing between them small masses of grey substance, consisting of small 
multipolar nerve cells imbedded in grey matter. Lastly, between this body and 
the central grey matter around.the Sylvian aqueduct is a thin lamina of white 
matter, derived from the fillet. 

The geniculate bodies are continuous with the grey substance of the optic 
thalamus, and the external one (corp. geniculatum externum) is peculiar on account 
of its dark colour, due to its cells containing pigment. It presents a laminated 
arrangement, and consists of alternate thick layers of grey matter and thin layers 
of white matter. -Its cells are multipolar. ‘The internal body (corp. geniculatum 
‘internem) is of lighter colour, does not present a laminated arrangement, and ite 
cells are smaller in size and fusiform in shape. : 

The Jocus niger, or grey matter of the orus cerebri, like the exterrial geniculate 
body, is peculiar from the large amount. of dark pigment granules which are con- 
tained in its ganglion cella, and which give to it its dark oolour, from which it haz 
derived its name. Its cells are emall.and multipolar. 

"3. "The: contral. grey matter of the cerebrum lines: the upper part of the 
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naccian-apiaal sabi: which .is ia seca ok Ge Gantty ea ta Soleil 'seaeles Read 
which the brain was formed, and is continuous with the grey matter of the fleor 
of the fourth vesicle, and through it with the grey matter of the cord: This central 
grey ‘matter is found lining the aqueduct of Sylvius, by which the third communi- 
cates with the fourth ventricle; it covers the inner wall of each optic thalamus, 
forming the middle or grey commissure of the third ventricle; it also lines the 
floor of the third ventricle ; it covers behind the upper surface of the tegmentum 
of the crus, and in front it approaches the surface of the brain, forming the posterior 
perforated space and the lamina cinerea. It forms also the tuber cinereum and 
the infundibulum, and in the lower vertebrata, especially fishes, the posterior lobe 
of the pituitary body. In the higher vertebrates this lobe does not present any 
nervous structure, being encroached upon and obliterated by an ingrowth. 
of connective tissue and vessels. The grey matter surrounding the Sylvian 
aqueduct, which has been before mentioned as the central grey matter of the 
corpora quadrigemina, presents some features requiring especial mention. It forms 
& tolerably thick layer surrounding the canal, but is thicker on the lower wall ; 

that is below the canal, than above. The cells, which are multipolar, are here 
collected into groups and form nuclei for the origin of the third, fourth, and fifth 
cranial nerves. The nucleus for the third and fourth consists of a eélumn of cells 
of large size on either side of, and close to, the median line. The upper nucleus 
of the fifth is situated external to this at the extreme lateral margin of the lower 
part of the grey matter. In addition to these cells there are found at the periphery 
of the zone of grey matiter surrounding the aqueduct, some other and larger cells ; 
sometimes single, sometimes grouped in twos or threes, or even more. They are 
globular and lie in the midst of well-marked nerve fibres, with which their pro- 
cesses appear to be continuous. 

The white matter of the cerebrum consists of medullated fibres, varying in 
size and arranged in bundles, separated by neuroglia. They may be divided into 
three distinct systems, according to the course which they take. (1). Diverging or 
peduncular fibres, which connect the hemispheres with the medulla oblongata and 
cord. (2). Transverse commissural fibres, which connect together the two hemi- 
spheres. (3). Commissural fibres which connect different structures in the same 
hemisphere. 

1, The diverging or peduncular fibres consist of a main body, which originates 
in the cord and medulla oblongata, form the longitudinal fibres of the pons, and 
dividing into two main branches diverging from each other, constitute the crwra 
cerebri or cerebral peduncles, and ascend into the optic thalami and corpora striata, 
and emerging from these bodies radiate into the convolutions of the hemispheres, 
forming the corona radiata. As they pass through the optic thalami and corpora 
striata many of the fibres terminate in the grey matter of these ganglia, and other 
fibres arise from them in greater number than those which terminate in them, so that 
more fibres pass out of the ganglia than pass into them. But in addition to these, 
others of the peduncular fibres pass uninterruptedly through the ganglia from the 
cerebral peduncles to the corona radiata. In the crura cerebri, as has been before 
described, the diverging fibres derived from the longitudinal fibres of the pons 
Varolii are arranged in two strata, which are separated by the locus niger; the 
anterior or superficial stratum forming the crusta of these bodies, and the posterior 
or deeper stratum, the tegmentum. The fibres derived from these two sources 
_ take a different.course, and will have to be separately considered. 

The fibres of the crusta are derived from the anterior pyramid of the medulla 
(see fig. 380), which fibres are: continued upwards through the pons to form the 
crusta ; they are reinforced in their passage. through the crus by accessory fibres 
derived from the central grey matter around the Sylvian aqueduct and from the 
loeus niger. When they emerge from the crus, some of the fibres pass tothe 
internal capsule, between the nucleus caudatus and lenticularis, where: they give 
off branches to these ganglia and receive others from.them, and then istuing from 
the capsule they diverge to forn.« part of the corovia radiata, passing . te. the 
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cerebral cortex. Others of the fibres pass. directly upwards aa radiating fibres to 
the grey matter of the cerebral hemispheres, 

The Sbres of the tegmentum are continuous with those longitudinal fibres of 
the pons, which are derived from the formatio-reticularis of the medulla, which is 
formed by fibyss from the olivary body, lateral and posterior columns of the cord, 
and the superior peduncle of the cerebellum. They are reinforced by fibres from 
the corpora quadrigemina and corpora geniculate and enter the optic thalamus, in 
which many terminate, and from which others arise; others pass through the body, 
and, with those fibres arising in it, spread out to form the corona radiata, espe- 
cially joining the ganglion cells of the cortex of the temporo-sphenoidal and occipital 
lobes. 
2. The transverse commissural fibres connect together thé’ two hemispheres. 

They include: (a) the transverse fibres of the corpus callosum; (b) the anterior 
commissure; (c) the posterior commissure. 

The corpus callosum, which has already been described, connects together the 
two hemispheres of the brain, penetrating into the substance of the convolutions 
and intersecting the fibres of the corona radiata in the anterior, middle, and part 
of the posterior lobes. 

The antestor commissure is a cua bundle of white fibres, which appears to 
connect the two corpora striata in the third ventricle. The fibres can, however, 
be traced through this body and then seen to curve backwards and outwards, and 
spread out in the medullary substance of the temporo-sphenoidal lobe. 

The posterior commissure passes into the optic thalamus on either side. It 
consists of decussating fibres which come from the tegmentum of the crus on one 
side, and pass through the optic thalamus, across the third ventricle, to the white 
substance of the temporo-sphenoidal lobe of the other. Some of the fibres may 
also serve as commissural fibres between the two optic thalami. 

3. Commissural fibres connecting different structures in the same hemisphere.— 
These fibres are of two kinds: (1) those which connect adjacent convolutions and 
which are termed arcuate or association fibres; (2) those which connect more 
distant parts in the same hemisphere—the longitudinal or collateral fibres. 

The arcuate or association fibres are situated immediately beneath the grey 
substance of the cortex of the hemispheres, and connect together adjacent convolu- 
tions, 

The longitudinal or collateral jibres include the following: (a) the fornix; 
(b) the longitudinal fibres of the corpus callosum; (c) the tenia semicircularis ; 
(d@) the uncinate fasciculus ; (¢) the fillet of the.gyrus fornicatus ; (/') the inferior 
longitudinal fasciculus. 

(a). The forma connects the optic thalamus with the bippocampus major and 
uncinate convolution. It has already been described as arising from the grey 
matter of the optic thalamus; it then emerges from the under surface of this body, 
forms the corpus albicans, where the fibres are arranged in loops, between which 
nerve cells are to be found; it then passes upwards into the third ventricle and 
joins with the fibres of the other side forming the body of the fornix; from this 
the posterior pillars diverge, and, entering the middle cornu of the lateral ventricle, 
part of its fibres.are distributed to the hippocampus major and the remainder end 
as the tenia hippocampi or fimbria, which is continued as & distinct piece to the 
crochet or uncus of the uncinate convolution. 

(5). The longitudinal fibres of the corpus callosum or nerves of Lancist connect, 
the anterior and posterior extremities of the gyrus fornicatus or convolution of the 
corpus callosum. 

(c). The tanta semicircular, situated between the corpus striatum: and optic 
thalamus in the lateral ventricle, is connected in front with the anterior: pillar. of 
the fornix, and behind with a nucleupof grey matter (nucleus amygdala) situated 
at the apex of the temporo-sphenoidal Jobe, and projecting into the termination of 

‘the middle horn of the lateral yentricle, 

- (d), The unoihate fasciculus connects the. convolutions-of the frontal and tem. 
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- poro-sphencidal lobes. It.passes across the ‘bottom of. the Sylvian fissure and 
traverses the glaustrum 

(4); ‘The fillet of the ‘gyrus fornicatus is a bend of white matter, which encitcles 
the hemisphere in an antero-postexjor direction lying in the substance of the con- 
volution of the corpus callosum. Commencing in front at the antezior perforated 
space, it passes forwards and upwards parallel with the rostrum, winds round the 
genu, rans in the convolution from before backwards, immediately above the corpus 
callosum, turns round its posterior extremity, and is continued downwards and 
forwards in the temporo-sphenoidal lobe to again reach the perforated space. In its 
course it is connected with the secondary convolutions of the gyrus fornicatus by 
short arcuate fibres. 

(f). The'infertor longitudinal fasciculus i is a collection of fibres which connects 
the temporo-sphenoidal and er lobes, running along the oer wall of the 
middle and poe cornu. 


Tre Care bELLUM. 


The Cerebellum, or little brain, is that portion of the encephalon which is con- 
tained in the inferior occipital fossm. It is situated ‘beneath the posterior lobes of 
the cerebrum, from which it is separated by’the. tentorium. Its average weight in 
the male is 5 ozs. 4 drs. It attains its maximum weight between the twenty-fifth 
and fortieth year ; its increase in weight after the fourteenth year being relatively 
greater in the female than in the male. The proportion between the cerebellum 
and cerebrum is, in the male, as 1 to 8$; and in the female, as 1 to 8}. In the 
infant, the cerebellum is proportionately much smaller than in the adult, the relation 
between it and the cerebrum being, according to Chaussier, between 1 to 13, and 1 
to 26; by Cruveilhier the proportion was found to be 1 to zo. In form, the cere- 
bellum i is oblong, and flattened from above downwards, its great diameter being from 
side to side. It measures from three and a half to four inches transversely, and 
from two to two and a half inches from before backwards, being about two inches 
thick in the centre, and about six lines at the cireumference, which is the thinnest 
part. It consists of grey and white matter: the former, darker than that of. the 
cerebrum, occupies the surface ; the latter, the. interior. The surface of the cere- 
bellum is not convoluted like the cerebrum, but traversed by numerous curved 
furrows or sulci, which vary in depth at different parts, and separate the lamine of 
which its exterior is composed. 

Its upper surface (fig. 394) is somewhat clevated in the median line, and 
depressed towards its circumference ; it consists of two lateral hemispheres, con- 
nected together by an elevated median. portion or lobe, the superior vermiform pro- 
cess. The median lobe is the fundamental part, and in some animals, as fishes and | 
reptiles, the only part which exists; the hemispheres being additions, and attaining 
their maximum size in man. The hemispheres are separated, in front, by a deep 
notch, the incisura cerebelli anterior, which encircles the corpora quadrigemina 
behind; they are also separated by a similar notch behind, the inctsura cerebelli 
posterior, in which is received the upper part of the falx cerebelli. The superior 
vermiform process (upper part of the median lobe of the cerebellum) extends from 
the notch on the anterior to that on the posterior border. It is divided into three 
lobes : the lobulus centralis, a small lobe, situated in. the incisura anterior ; the 

-monticulus cerebellt, the central projecting part of the process ; and the commissura 
simplex, & small lobe near the incisura posterior. 

The wnder surface of the cerebellum (fig. 395) is subdivided | ‘is two lateral 
hemispheres by a depression, the valley, which extends from before backwardg in the 
middie line. The lateral hemispheres are lodged in the inferior occipital fosse.; the 
median depression, or valley, receives the hack part.of the medulla oblongata, i is 
broader in the centre than at either extremity, and has, projecting from its floor, part 
of the median lobe of the cerebellum, called the. inferior verméform process, The 
parts entering into the: composition of this body are, from behind forwards, the 
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commissure brevia, situated in the incisura posterior ; in front of this, a laminated 
conical projection, the pyramid; more anteriorly, a larger eminence, the woula, which 
is placed between the two rounded lobes, the amygdala or tonsils, which occupy tho 
sides of the valley, and which is connected with #xem by a commissure of grey matter 
indented on the surface, called the furrowed band. In front of the avula is the 
nodule; itis the anterior pointed termination of the inferior vermiform process, and 


Fra. 394.—Upper Surface ofthe Cerebellum. 





projects into the cavity of the fourth ventricle; it has been named by Malacarne the 
laminated tubercle, On each side of the nodule is .a thin layer of white substance, 
attached externally to the flocculus, and internally to the nodule; these form to- 
gether the posterior medullary velum, or commissure of the flocculus. It is usually 
coveregl in and concealed by the amygdale, and cannot be seen until they are drawn 
aside. This band is of a semilunar form on each side, its anterior margin being 


a 





free and concave, its posterior attached just in front of the furrowed band. Between 
it and the nodule-and the uvula behind is a deep fossa, called the swatlow's nest 
(nidus hivundinis). 9 0 A = | eA feo tes aes 
Lobes of the serebeliam;—Each hemisphere is divided info an upper and a lower. 
portion by the great horizontal fissure, ‘which commences in front at the pons, and 
passes horizontally round: the free margin of either Pelee Peron the 
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middle line. From this ee, ee scoandary fissures proceed, which 
separate the cerébellum into lobes. 

Upon the upper surface of either hemisphere there are two lobes, separated from 
each other by a fissure. These are the anterior or square lobe, which extends aa 
far back as the posterior edge of the vermiform process, and the posterior or semi- 
lunar lobe, which passes from the termination of the preceding to the great hori- 
zontal fissure. 

Upon the under surface.of either hemisphere there are five lobes, separated by 
sulci; these are from before backwards: 1. the floceulus or sub-peduncular lobe, a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum ; 
its surface is composed of grey matter, subdivided into a few small lamine ; it is 
sometimes called the pneumogastric lobule, from being situated behind the pneumo- 
gastric nerve: 2. the amygdala or zonszl, situated on either side of the great median 
fissure or valley, and projecting into the fourth ventricle: 3. the digastric lobe, 
situated on the outside of the tonsil, and connected in part with the pyramid : 
4. the slender lobe, behind the digastric, and connected with the back part of the 
pyramid and the commissura brevis : and more posteriorly (5.) the inferior posterior 
lobe, which also joing the commissura brevis in the valley. 

Internal structure of the cerebellum.—The cerebellum consists bath of white 
and grey matter. 

If a vertical section (fig. 396) is made through either hemisphere of the cere- 
bellum midway between its centre and the superior vermiform process, the interior 
will be found to consist of a 
central stem of white matter, Fie. 396.—Vertical Section of the Cerebellum. 
which contains in its inte- iis 
rior & grey mass, the corpus 
dentatum. From the sur- 
face of this central stem a 
series of plates of medullary 
matter are detached which, 
covered with grey matter, 
form the laming, and from 
the anterior part of each 
hemisphere arise three large 
processes or peduncles—su- 
perior, middle, and inferior— 
by which the cerebellum is 
connected with the rest of 
the encephalon. 

The white matter in- 
cludes two varieties of nerve. 
matter, (1) the peduncular fibres which are directly continuous with the fibres of 
the peduncles of the cerebellum, (2) the fibres ( fibre propria) proper to the cere- 
bellum itself. 

The peduncles of the cerebellam—superior, middle, and posterior—serve to con- 
nect it with the rest of the encephalon. 

The superior peduncles (processus e cerebello ad testes) arise from the middle of 
the white matter of the cerebral hemispheres; they run beneath the testes of the 
corpora quadrigemina, and emerging at its posterior border, pass outwards and 
backwards to the cerebellum. Each peduncle forma the upper part of the lateral 
boundary of the fourth ventricle, and is connected with its fellow of the opposite 
side by the valve of Vieussens. Beneath the corpora quadrigemina the innermost 
fibres of each peduncle decussate with each other, so that some fibres from the one 
half of the cerebrum are continued into the,other half of the cerebellum. Upon 
entering the cerebellum the fibres of this peduncle pass to a great extent into the 
interior ‘of the corpus dentatam, though some wind round it and reach: = grey 
cortical matter, especially on its inferior surface. = 
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The middle peduncles ( processis ad pontem), the largest of the three, connect. 
together the two hemispheres of the cerebellum, forming their great transverse 
commissure. They consist ofa maks of curved fibres, which arise in the grey 
matter of the foliated cortex of the hemispheres of the cerebellum and pass across 
a Pons Varvlii, forming its transverse fibres, to the same point on the opposite 

e. 

The inferior peduncles ( processus ad medullam) connect the cerebellum with 
the medulla oblongata. As the restiform bodies they pass upwards and outwards, 

; forming part of the lateral wall of 
Fie. 397.—Vertical Section through the Grey the fourth ventricle ; entering the 

Maiter of the Human Cerebellum. Magni- cerebellum they#end in the grey 

rise hia 100 diameters. (Klein and Noble  gortex of the upper surface of this 

organ. 

The fibre propria of the cere- 
bellum are of two kinds, (1) Com- 
missural fibres, which cross the 
middle line to connect the opposite 
halves of the hemispheres, some at 
the anterior part and others at the 
posterior part of the vermiform 
process, (2) arcuate or association 
fibres, which connect one lamina 
with another arching across the 
fissures between the laming. 

The grey matter of the cere- 
bellum is found in two situations, 
(xr) on the surface, forming the 
cortex, (2) as independent masses in 
the interior. 

The grey matter of the cortex 
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a. Tho external or cellular layer. 6. Corpuscies of Purkinje. ¢. Internal rust-coloured granular layer. d. 
White rubwtance. “ro branched capillaries are owen at the upper part yeaing into the grey Halter fromthe 


gives. to the ont surface of the organs foliated appearance, to which the name 
arbor vita has been applied (fig. 396). . This cortex presents a rematkable struc- 
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ture consisting of-two distinct layers, viz. an external grey or cellular layer and an 
internal rust-coloured granular layer. Between the two, or rather situated in the 
deepest part of the grey or cellular layer, is ‘an incomplete stratum of the charac- 
teriatio cells of the cerebellum, the corpuscles of Purkinje. Externally the cortex 
is covered by pia mater, and mee is the medullary centre, confisting aay 
of nerve fibres. 

_ The external grey or cellular layer (fig. 397 @) consists of a transparent tissue, 
like neuroglia, containing fibres and cells. The fibres are delicate fibrille running at 
right angles to the surface, and many of them connected with the processes of the 
large nerve cells immediately below; others are delicate supporting connective 
tissue-like fibres, which spread out into a broad base against the inner surface of 
the pia mater. 

The cells are granule-like bodies, some very small, and probably belonging to 
the neuroglia ; others, according to Lockhart Clarke, connected with the processes 
of the corpuscles of Purkinje, which lie immediately beneath. 

The corpuscles of Purkinje (fig. 397 6) are flask-shaped cells, resting in the ex- 
ternal layer against the rust-coloured internal layer. From their under surface a 
single slender process arises, which passes through the inner layer, and becomes con- 
tinuous with the axial cylinder of a medullated nerve-fibre in the meflullary sub- 
stance beneath. From the other extremity two peripheral processes are given off, 
which branch in an antler-like manner in the external layer, some of the finer 
processes becoming connected with the cells in this layer. 

The inner or rust-coloured layer (fig. 397 c) is characterised by containing 
multitudes of granular-looking bodies imbedded in a gelatinous matrix. They are 
minute stellate cells, consisting of a well-defined nucleus, with a thin protoplasmic 
envelope. Between the cells is a fine nerve-network, with which the processes of 
the cells are supposed to be continuous. 

2. The independent centres of grey matter in the cerebellum are, (1) the corpus 
dentatum, (2) the roof nuclei of Stilling. 

The corpus dentatum or ganglion of the cerebelium is situated a little to the 
inner side of the centre of the stem of white matter. It consists of an open bag 
or capsule of grey matter, the section of which presents a grey dentated outline, 
open at its anterior part. It is surrounded by white fibres; white fibres are also 
contained in its interior, which issue from it to join the superior peduncles. The 
roof nuclet of Stilling are two small grey masses, situated at the anterior end of 
the superior vermiform process and projecting into the valve of Vieuasens, so as to 
assist in the formation of the roof of the fourth ventricle. 


FourntH VENTRICLE. (Fig. 391.) 


The fourth ventricle, or ventricle of the cerebellum, is the space between the 
posterior surface of the medulla oblongata and pons in front and the cerebellum 
behind. It is lozenge- or diamond-shaped ; that is to say, it is composed of. two 
triangles, with their bases opposed to each other. The lower triangle appears to 
be formed by the. divergence of the posterior pyramids or funiculi graciles, and 
the restiform bodies of the medulla oblongata on either side. These columns pass 
upwards and outwards at an acute angle to the lateral hemispheres of the'cere- 
bellum, leaving by their divergence a triangular space, Which forms the lower half 
of the fourth ventricle. In like manner the upper triangle appears to be formed 
by the divergence of the superior peduncles (processus e cerebello ad testes) of the 
cerebellum. These crura as they emerge from the corpora quadrigemina are in 
contact by their lateral margins, but they gradually diverge, passing downwards, 
backwards and outwards,.to reach the cerebellum, thus enclosing « triangular space, 
which forms the upper half of the fourth ventricle. This cavity is therefore 
a sips iri tentas shove, oe — 
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- It presents four angles. The upper angle reaches as high as the upper border 

of the pons; it presents the lower opening of the aqueduct of Sylvius, by which 
this ventricle communicates with the third. ventricle. The lower angle is on a 
level with the lower border of the olivary body, and presents a minute opening— 
the aperture of the central canal of the spinal cord. At its lateral angles the 
fourth ventricle is extended for a short distance between the side of the medulla 
and the cerebellum, where these two structures come in contact. 

The roof is arched and is formed in the upper triangle by the valve of Vieussens 
-—& lamina of white matter streaked with grey, which bridges across from one 
superior peduncle to the other. The roof of the lower half is formed by a reflec- 
tion of pia mater passing from the under surface of the inferior wimiform process 
_ of the cerebellum to the spinal cord. Above this is the inferior vermiform process 

itself. This pia-matral covering is lined on its under or ventricular surface by a 
layer of epithelium, which is continuous with that lining the sides and base of the 
cavity, and is perforated by a hole, the foramen of Majendie, by which the cavity 
of the ventricle communicates with the subarachnoidean space. 

The floor is formed by the posterior surface of the medulla oblongata and pons. 
In the median line is seen a fissure which gradually becomes obliterated above and 
terminates betow at the lower angle of the ventricle. From the resemblance that 
there is in the diverging lower boundaries of the space and the central fissure to 
the nib of a writing pen, the lower triangle has been named the calamus scriptorius. 
On each side of the median fissure are two spindle-shaped longitudinal eminences, 
the fasciculi teretes ; they extend the entire length of the floor, being indistinct 
below and of a greyish colour, but well marked and whiter above. Each eminence 
consists of fibres derived from the lateral tract, restiform body, and posterior 
pyramid, which ascend to the cerebrum. External to this eminence there is a 
slight groove which terminates below in a little fossa, called the fovea posterior, and 
in the same groove, opposite the widest part of the ventricle, there is a second 
depression or fossa, called the fovea anterior. Above the anterior fossa, and 
external to the fasciculi teretes, is a small eminence of dark grey substance, which 
presents a bluish tint through the thin stratum covering it ; this is called the locus 
ceruleus, and a thin streak of the same colour continued up from this on either 
side of the fasciculi teretes, as far as the top of the ventricle, is called the tena 
violacea. The lower p&rt of-the floor of the ventricle is crossed by several white 
transverse lines, linea transversa ; they emerge from the posterior median fissure ; 
some enter the crus cerebelli, others enter the roots of origin of the auditory nerve, 
whilst ‘some pass upwards and outwards on the floor of the ventricle. — 

In addition to the objects above mentioned there are to be seen on the floor of 
the fourth ventricle several little elevations or eminences, which correspond to the 
nuclei of origin of some of the cranial nerves, which, us before mentioned, arise 
from special collections of ganglion cells in the. grey matter of the floor of this 
cavity. . One of these eminences is to be seen on either side of the middle line, 
close to the inferior angle of the space; this marks the nucleus of origin of the 
hypoglossal and spinal accessory nerve. In front, and external to this, and just 
behind the fovea posterior, is a second eminence which marks the nuclei of the 
pneumogastric and glosso-pharyngeal nerves, the lower part of the elevation 
corresponding to the roots of origin of the pneumogastric ; the upper part that of 
the glosso-pharyngeal. In front of the fovea posterior and in a line with the pre- 
ceding elevation is a third which marks the position of the nucleus of the auditory 
nerve. Finally, in the upper part of the space close behind the fovea anterior is a 
rounded elevation which denotes thé common nucleus of the abducent and facial 
nerves. | | | : 

_ The lining membrane of the fourth ventricle is continuous with that of the 
third, through the aqueduct of Sylviué, and its cavity communicates below with 
the subarachnoid space'of the brain and cord through an Aperture in the layer of 
pia mater extending between the cerebellum and medulla oblongata.- Laterally, 
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this membrane is reflected outwards « short distance between the cerebellum and 
medulla. 

The choroid pleruses of the fourth ventricle ‘are two in number ; they are 
delicate vascular fringes, which project into the ventricle on each side, passing 
from the point of the inferior vermiform process to the outer margin f the restiform 


The grey matter in the floor of the ventricle consists of a tolerably thick 
stratum, continuous below with the grey commissure of the cord, and extending 
up as high aa the aqueduct of Sylvius ; and, in addition, of some special deposits 
connected with the roots of origin of certain nerves which have already been 
referred to. 


Cranial Nerves. 


| Cranial Nerves arise from some part of the cerebro-spinal centre, and are 
transmitted through foramina in the base of the cranium. They have been 
named by Willis numerically, according to the order in which they pass out of 
the base of the brain. Other names are also given to them derived from the parts 
to which they are distributed, or from their functions. Taken in their order, from 
before backwards, they are as follows :— 


1st. Olfactory. th Facial (Portio dura). 

and. Optic. ie 1 Auditory (Portio mollis). 
3rd. Motor oculi. Glosso-pharyngeal. 

4th. Pathetic. th | Paemonsei (Par vagum). 
sth. Trifacial (Trigeminus). Spinal accessory. 

6th. Abdueens. oth. Hypoglossal. 


It will be seen, however, that this arrangement is somewhat defective; that in fact 
two entirely separate and distinct nerves, the facial and auditory, are classed to- 
gether as the 7th pair, and that three nerves, the glosso-pharyngeal, pneumo- 
gastric and spinal accessory, are included in the 8th pair. This has induced 
Sémmerring to somewhat alter the numerical arrangement. He considers the 7th 
pair as consisting of two nerves, which he enumerates as 7th and 8th respectively, and 
the 8th pair as consisting of three distinct nerves, which he names the 9th, roth, 
and 11th, while the last, or 9th nerve of Willis, he calls the rath cranial nerve. 
The following table will show the respéctive arrangements :— 


. Sémmerring. Willis. 
Olfactory. — First pair First pair 
Optic. Second ,, ,. Second ,, 
Motor oculi, Third _,, Third _,, 
Pathetic. Fourth ,, Fourth ,, 
Trifacial. . Fifth _,, Fifth. _,, 
Abducens. ani oe Sixth _,, 
Facial (Portio dura). venth ,, | 
ae (Portio mollis).  Kighth _,, } Seventh ,, 
Glosso-pharyngeal. Ninth _,, | 

. Pneumogastric. Tenth a9 ° bien ry | 

| Spinal accessory. Eleventh ,, | 

. Hypoglossal. Twelfth ,, : Ninth __,, 


There can be no doubt that the arrangement of Sémmerring is the better of. 
the two, and it is gradually being adopted by anatomical writers of the present day. 
It has been thought better, therefore, to alter the plan that has hitherto been 
adopted in this work, and to adopt thenomenclature of Sémmerring. 

The cranial nerves:may be subdivided into four groups according tothe peculiar 
function possessed by each, vis., nerves of special sense ; nerves of eommon sensa- 
tion; nerves of motion; and mixed nerves, These groups may be thus grranged:— 
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_ Nerves of Special Sense. | Nerves of Motion. 
- Olfactory. | . Motor ocnii, . a 
_ Optic. : Pathetic, 
Auditory | Part of third division of fifth. 
Part of | aioe Abducens. 
Lingual or gustatory branch, of fifth, . Facial. 
Hypoglossal. | 
Nerves of Convmon Sensation. ” Mixed Nerves. ~ 
Fifth (greater portion). Pneumogastric, | 
Part of glosso-pharyngeal: + §pinal accessory. 


All the cranial nerves are connected to some part of the surface of the brain. 
This is termed their superficial, or apparent origin, But their fibres may, in ell 
cases, be traced deeply into the substance of the. organ. This part is called cas 
deep, or real origin,® 


Fimst Nunve. (Fig. 385, p. 621.) 


The First or Olfactory Nerve, the special nerve of the sense of smell, is, 
reality, a slender process of brain substance, extending forwards on the under 
face of the frontal lobe, and terminating in a bulbous extremity, from which the 
olfactory nerves are given off. The process arises by three roots. 

The external, or long, root is ® narrow, white, medullary band, which passes out- 
wards across the fissure of Sylvius, into the substance of the Island of Reil. Its 
deep origin has been traced to a nucleus of grey matter in the temporo-sphenoidal 
lobe, in front of the pes hippocampi. 

The muddle, or grey, root arises from 8 papilla of grey matter (caruncula mam- 
millaris) imbedded in the anterior lobe. It contains white fibres in its interior, 
which are connected with the corpus striatum. 

The internal, or short, root is composed of white fibres, which arise from the 
inner and back part of the anterior lobe, being connected, according to Foville, with 
the longitudinal fibres of the gyrus fornicatus. 

These three roots unite, and form a fiat band, narrower in the middle than at 
either extremity, and of a somewhat prismoid form on section. It is soft in texture, 
and contains & considerable amount of grey matter in ita substance. As it passes 
forwards, it is contained in a deep sulcus, between two convolutions, lying on the 
under surface of the anterior lobe, on either side of the longitudinal fissure, and is 
retained in position by the arachnoid membrane which covers it. On reaching the 
cribriform plate of the ethmoid bone, it expands into an oblong mass of grey brain- 
substance, the olfactory bulb. From the under part of this bulb are given off 
numerous filaments, about twenty in number, which pass through the eribriform 
foramina, and are distributed to the mucous membrane of thenose. Each filament 
is surrounded by a tubular prolongation from the dura mater and pia mater; the 
former being lost on the periosteum lining the nose; the latter, in the neurilemma 
of the nerve. The filaments, as they enter the nares, are divisible into three 
groups: an inner group, larger than those on the outer wall, spread out over the 
upper third of the septum ; a middle set, confined to the roof of the nose ; and an 


: 


* The deep origin or point of connection of the cranial nerves with the brain i is still, in 
some instances, a matter of uncertainty. It seems probable that each of them arises 
from some special centre of grey matter, termed a nucleus: at all events, many of cari 
can be traced to such « oo nuclei, through which, no doubt, they are connected with 
other portions of the cerebral mass. 14 haa been th dag moter epee lbaer el 
the most modern views ae to the deep se nerves, Wi thoyt burdening the 
student’s mind with all the different counicns os of pelbreca Sin which have at various times 
been set forth in to the place from which these nerves take their origin.. For these 
cer ala Pe en ee eee eee ee er eee 
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cities pot, whi fre distributed-ove: the superior and middls turbinated bones, and 
‘the surface of the eththoid in front of them.: As the filaments descend, they unite: 
| in « plexiform network, and are believed by most abservers to.terminate in the cella : 
of Bohutise. : 
‘The olfactery differs in structure from other nerves, in. containing grey ree 
‘fri ite interior, and being soft and pulpy in consistence. Its laments are deficient 
inthe white substance of Schwann, and: consist¥of axis cylinders, with a distinct 
od sheath, in which there are, omen fewer nuclei. men in ordinary non- 
fibres. | 





med 
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The second, or ont nerve, the special nerve of the sense of sight, is distributed 

exclusively to the eyeball. The nerves of opposite sides are connected together at 
the commissure, and from the back: of 
Fra. 398.—The Optie Nerves and Optie the commissure they may be traced to 
racts. the brain, under the name of the optic 
tracts. . 

The optic tract, at ite connection with 
_ the brain, is divided into two bands, One 
of these arises from the stratum opticum 
of the corpora quadrigemina, emerges 
from this body as the anterior brachium, 
and passes. idtween the inner and outer 
geniculate bodies; the other arises from 
the optic thalamus, and passes through 
the inner geniculate body, from which it 
derives fibres and joins with the other 
band to form the tract. From this 
origin, ‘the tract winds obliquely across 
the under surface of the crus cerebri, in 
the form of a flattened band, destitute of 
neurilemina, and is attached to the crus 
by its anterior margin. It then assumes 
a cylindrical form, and? as if passes forwards, is connected with the tuber cinereum 
and lamina cinerea, from both of which it receives fibres. It finally joins with 

the tract of the.opposite side, to form the opitc commissure. 

The commissure or chiasma, somewhat quadrilateral in form, rests upon the 
optic groove of thie sphenoid bone, being bounded, above, by the lamina cinerea ; 
behind, by the tuber cinereum ; on either side by the angerior perforated. space. 
Within the commissure, the optic nerves of the two sides undergo a partial decus- 

gation. The fibres which form. the inner margin of 
Ira. 399:--Course of the . each tract are continued acros¢-from one to the other 
Fibres in the Optio -—_ side of the brain, and have no connection with the 
Commissure. + .-. optic nerves. These may be regarded as commissural 
. ‘bres (énter-cerebral) between the thalami of opposite 
sides, Some fibres are continued across.the anterior 
border of the chiasma, and cennect the optic nerves 
of the two sides, ‘having no relation with the optic 
tracts." They may be regarded as. commissural 
fibres between the two retins (inter-retinal Sires} 
The dater fibres of each tract are continued into the optic nerve of the aime side, 7 
The central fibres of cach: tract are coritinued into the opie nerve of the expose 
side,. deoussoting inthe i fibres of the opposite teaot.+ 


"> ‘Whe presence of these ‘iis to Sen, dake by ve harp haven 


reoanily vedo xa San "at the. wp ianare too b6 found in the 
Museu of tho Westminster Hospital. Ce 
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The optic nares arise from the fore part of the cominisaure, and, diverging from: 
one another, become rounded in form and firm in texture, and are ‘enclosed: in « 
sheath derived from thearachnoid, ': As each’ nerve passes through the correspond- 
ing optic foramen, it receives a sheath from the dura master; and as it enters the 
orbit this sheath subdivides into two layers, one of which becomes sentinaous with 
the periosteum of the orbit ; the other forms a sheath for the nerve; and surrounds 
it aa far as the sclerotic. The nerve passes through the cavity af the orbit, pieroes 
the sclerotic and choroid coats at the back part of the eyeball, a little to the nasal 
side of its centre, and expands into. the retina. Arnold describes a communication 
between the optic nerve in the orbit and the ascending branches of Meckel’s 
ganglion. A small artery, the arteria centrals retina, perforates the optic nerve 
a little behind the globe, and runs along its interior in a tubular canal of fibrous 
tissue, It supplies the i inner surface of the retina, and is sa sl by corre- 
sponding v veins, — 

“Tumep Nerve. (Figs 400, 401.) 


The third, or Motor cculi nerve, supplies all the muscles of the orbit, sesept 
the Superior oblique and External rectus; it also sends motor filaments to the 
iris and the ciliary muscle. It is a rather large nerve, of rounded form and firm 
texture, having its apparent 
origin from the inner surface Fig. 400.--Nerves of the Orbit. Seen from above. 
of the crus cerebri, immedi- | 
ately in front of the pons 
Varolii. 

The deep origin may be nal ., 
traced through the locus niger (on “ ie 
and tegmentum of the crus ’ eV 
to a nucleus situated on either 
side of the median line in 
the floor of the aqueduct of 
Sylvius, beneath the corpora 
quadrigemina, On emerging 
from the brain, the nerve is 
invested with a sheath of pia 
mater, and enclosed in a pro- 
longation from the arachnoid. 
Tt then pierces the dura 
mater below and external to 
the posterior clinoid provess, 
passing between the two pro- 
cesses from the free and 
attached borders of the ten- 
torium, which are prolonged 
forwards to be connested with 
the. anterior and postérior 
clinoid processes of the sphe- 
noid bone. ‘It passes along , . 
the outer ‘wall of the caver- | gf | 
nous sinus, above the other a «sa 
orbital nerves, ‘receiving in. . * ae. ee es 
ite course onéor twofilariients == tonsy Br 
fromthe cavernous plexus of i. 
the sympathetic. Tt than divides into two branches, which enter the orkit through | 
‘the sphenoidal fissure, between the two heads of the External rectus muscle. “On 
-peasing thrdugh the fissure, the nérve is placed, ——— 
and lachryms eanelags of Gie ipthalenis irre, ina, passing ‘babe a ite 

two ‘divisions, the riseal nerve. cae a 
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‘Phe: euperior. division, Rial lnc hadicishaii-seniea iia deeeiane 
supplies ithe Superior rectus and Levator palpebrae. 7 eee commmeaiarse 
With the:ganglionic branch of the nasel nerve. 2 

| The énferior division; the larget, divides into three branches. Oise paaten be- 
neath the optie nerve to the Internal rectus ; another, to the Inferior rectus ; and 
the third, the largest of the three, passes forwarda betwam the Inferior and Ex. 
ternal recti, to the Inferior oblique, From the latter, a short thick branch is given 
“off 40 ‘the lower part of the lenticular ganglion, which forms its.inferiar root, and 
gives one or two filaments to the Inferior rectus.. All meee a enter the 
muscles on their ooular surface. q | 

yee 


roves oe (Fig. 400.) 


‘The fourth, or Pathetic nerve (trochiear), the smallest of the cranial nerves, 
ec the Superior oblique muscle. Its apparent origin, at the base of the 
brain, is on the outer side of the crus cerebri, just in front of the pons Varolii, 
but the fibres can be traced backwards behind the corpora quadrigemina to the 
valve of Vieussens, on the upper surface of which the two nerves are connected 
by @ transverse band of fibres, forming a partial decussation. Its deep origin 
may be traced to a nucleus in the floor of the aqueduct of Sylvius immediately 
below that of the third nerve. The nerve winds round the outer side of the crus 
cerebri, immediately above the pons Varolii, pierces the dura mater in the free 
border of the tentorium cerebelli, near the posterior clinoid process, above the 
oval opening for the fifth nerve, and passes forwards through the outer wall of 
the cavernous situs, between the third and the ophthalmic division of the fifth. 
It crosses the third nerve and enters the orbit, through the aphenoidal fissure. It 
now becomes the highest of all the nerves; lying at the inner extremity of the 
fissure internal to the frontal nerve. In ‘the orbit it passes inwards, above 
the origin of the Levator Palpebra, and = enters the orbital surface of the 
Superior oblique muscle, 

In the outer wall of the cavernous sinus this nerve receives some filaments from 
the cavernous plexus of the sympathetic. It is not unfrequently blended with the 
ophthalmic division of the fifth ; and occasionally gives off a branch to assist in 
the formation of the lachrymal nerve. It also gives off a recurrent branch, which 
passes backwards between the layers of the tentorium, dividing into two or three 
filaments, which may be traced as far back as the wall of the lateral sinus. 


oe 


Firre Nerve, - 


‘The fifth, or Trifacial nerve (trigeminus), is the largest cranial nerve, and re- 
sembles a spinal nerve in several particulars; it arises by two roots, of these the 
anterior is the smaller and is the motor root, the posterior, the larger and sensory. 
Moreover, like the spinal nerves.the posterior or sensory root has a ganglion devye- 
loped upon it. The functions of this nerve are various. It is a nerve of common 
sensation and of motion, and perhaps to a certain extent of special sense. It is 
the grest sensitive nerve of the head and face, the motor nerve of the muscles of 
mastication, and its lingual branch is possibly one of the nerves of the apecial sense 
of taste.’ It arises by two roots, & posterior larger or sensory, and an anterior 





the grey tubercle and intimately contested with it. Tho ‘wo 2ots'of the uarve, 
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pass forwardé-through an oval openiig in the dure mater, ca Gis gapecles Mester ot 
the petrous ‘portion of the temporal bane, above the internal auditory meatus: they 
then ran between the bone and the dura mater.to the apex of the -petreus: portion 
of the temporal bone, where the fibres of the sansory root form a large semilunar 
ganglion (Gasserian), while the motor root. passes beneath the ganglion without 
having any connection with it, and joins outside the cranium with ‘one of the 
trunke derived from it. 

The Gasseriin or semilunar ganglion * is-lodged in a de cratiine: eas the sek 
of the petrous portion of. the.temporal bone. It is of somewhat creseentic form, 
with its convexity turned forwards. Its upper surface is intimately adherent to the 
dura mater. Besides the small or motor root, the large superficial petrosal nerve 
lies underneath the ganglion. 

Branches.—This ganglion receives, on its inner side, filaments from the carotid 
plexus of the sympathetic ; and from it some minute branches are given off to the 


¥'1a. 401,—-Nerves of the Orbit and Ophthalmic Ganglion. Side View. 
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Lower Division of SON. 


tentorium cerebelli and the dura mater, in the middle fossa of the cranium. From 
its anterior border, which is directed forwards and outwards, three large branches 
proceed; the ophthalmic, superior mazillary, and infertor maxillary. . The oph- 
thalmic and superior maxillary consist exclusively of fibres derived from the larger 
root and ganglion, and are solely nerves of common sensation. The third division, 
or inferior maxillary, ‘is composed of fibres from both roots. This, therefore, 
strictly speaking, is the only portion of the = nerve —. ean be said to re- 

semble a epinad nerve. a 


OPHTHALMIC NERVE. | (Figs. 400, 401.) 


The Ophthalmic, or first division of the fifth, is @ sensory terve. It ieppties 
i eyeball, the lachrymal gland, the mucous lining of the eye and nasal fosas, and 
the integument and’ muscles of the eyebrow, ‘forehead, and nose.’ Itis the smatieet . 


$1 am indebted fo ‘ny friend Mr. J. MeCaxthy for the 1 following note: ‘4° Viennese | 
concn Pinte Ta nag rmapdiesaa Ef toca first’ "rod called it in bose of his 
nature o swelling on the sensory.roo nerve years in bonour 
‘Chris low tence, Yon a: Gas, vedi ion Gaesari,” Julius Opssetius, 
whose nazite is given to the 6 arm, wae at Padua, 
rea 1605. “See Hyrth, Lehrbuch. pinay wens shee 5§.:- Oe ees og 


ih Wa Mica iia i ea iin ia 
gadglion. I is a abort, flattened band, about an inch-in length, which paeses for- 
wards along the outer wall of the cavernous einus, below the other nerves, and just 
before entering the orbit, through the sphenoidal fissure, divides into three branches, 
‘lachrymal, frontal, and nasal. ‘The ophthalmic nerve is joined by filaments from 
the cavernous plexus of the sympathetic,.communicates with the third and sixth 
nerve, and is not unfrequently.joined with the fourth, and gives off recurrent fila- 
metits which pass between the layers of the tentorium ane branch from 
the fourth nerve. 
Its branches are, the 


Lachrymal. . Frontal. - Nasal ff 


' The Lachrymal is the smallest of the three branches of the ophthalmic. Not 
unfrequently it arises by two filaments, one from the ophthalmic, the other from 
the fourth, and this Swan considers to be its usnal condition, It passes forwards 
in & separate tube of dura mater, and enters the orbit through the narrowest part 
of the sphenoidal fissure. In the orbit it runs along the upper border of the 
External rectus muscle, with the lachrymal artery, and sends off a recurrent branch 
which joins the orbital branch of the superior maxillary nerve, and occasionally takes 
the place of the temporal branch of this nerve, which is then absent. Within the 
lachrymal gland it gives off several filaments, which supply the gland and the con- 
junctiva, Finally, it pierces the palpebral ligaments, and terminates in the integu- 
ment of the upper eyelid, joining with filaments of the facial nerve. 

The Frontal is the largest division of the ophthalmic, and may be regarded, 
both from its size and direction, as the continuation of the nerve. It enters the 
orbit above the muscles, through the highest.and broadest part of the sphenoidal 
fissure, and ruus forwards along the middle line, between the Levator palpebre 
and the periosteum. Midway between the apex and base of the orbit it divides 
into two branches, supra-trochlear and supra-orbital. 

The supra-trochlear branch, the smaller of the two, passes inwards, above the 
pulley of the Superior oblique muscle, and gives off s descending filament, which 
joins with the infra-trochlear branch of the nasal nerve. It then escapes from the 
orbit between the pulley of the Superior oblique and the supra-orbital foramen, 
curves up on to the forehead close to the bone, and ascends beneath the Corrugator 
supercilii and Occipito-frontalis muscles, to both of which it is distributed ; * finally, 
it is lost in the integument of the forehead. 

‘Bhe supra-orbital branch passes forwards through the supra-orbital foramen, 
and gives off, in this situation, palpebral filaments to the upper eyelid. It then 
ascends upon the forehead, and terminates in muscular, cutaneous, and pericramial 
branches. The muscular branches supply the Corrugator supereilii, Oocipito- 
frontalis, and Orbicularis palpebrarum, furnishing these muscles with common 
sensation, and joining in the substance of the latter muscle with the facial nerve. 
The cutaneous branches, two in number, an inner and an outer, supply the integu- 
ment of the cranium as far back as the occiput. They are.at firet situated beneath 
the Occipito-frontalis, the inner branch perforating the frontal portion of the 
muscle, the outer branch its tendinous aponeurosis, The pericrantal branches 
are distributed to the pericranium over the frontal and parietal bones. They are 
derived from the cutancous branches whilst beneath the muscle, —- 

' The Nasal nerre is intermediate in size between the frontal and lachrymal, and 
more deeply placed than the other branches of the ophthalmic. It enters the orbit 
between the two heads of the External rectus, and passes obliquely inwards across 
the optic nerve, beneath the Levator palpebre:.and Superior rectus masoles, to the | 
inner wall. of the orbit, where it enters the anterior ethmoidal foramen, immediately 


* The studéai should remember that the tio first divisions of the. 6b nerve: ani 
Purely sensory, Goer llgprasry ap hacnigiic ae ernaiies ae Coser es bn en Oe ee 
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below. the. superior, obliqne. It then. enters the axial iacemuace: eanaina 
a shallow groove. on the: front of tho. cribriferm: plate.of the -ethmoid. bone, and. 
passes down, through tho alit by the side ofthe crista gaili, into the nose, where: it 
divides into two branches, an internal and an external. . ‘The infernal branch sup- 
plies the mucous membrane near.the fore part of the septum of the nose, . The 
external branch descends in a.groove on the inner surface of the nasal bone, and 
supplies a few: filaments to the mucous membrane covering the fore part of the 
outer wall of the nares as far as the inferior spangy bone ; it then leaves the cavity 
of the nose, between tha.Jower border of the nasal bone and the upper lateral car- 
tilage of the nose, and, passing down beneath the Compressor nasi, supplies the 
integument of the ala and the tip of the nose, joining with the facial nerve. 

The branches of the nasal nerve are, the ganglionic, ciliary, and infra-trochlear. 

The ganglionic is'a slender branch, about half an inch in length, which usually 
arises from the nasal, between the two heads of the External rectus. It passes 
forward on the outer side of the optic nerve, and enters the superior and posterior 
angle of the ciliary ganglion, forming its superior, or long root. It is sometimes 
joined by a filament from the cavernous plexus of the sympathetic, or from the 
superior division of the third nerve. 

The long cthary nerves, two or three i in number, are given off from the nasal a as it 
crosses the optic nerve. They join the short ciliary nerves from the ciliary ganglion, 
pierce the posterior part of the sclerotic, and, running forwards between it and the 
choroid, are distributed to the ciliary muscle and iris. 

The infra trochlear branch is given off just as the nasal nerve passes through 
the anterior ethmoidal foramen. It runs forwards along the upper border of the 
Internal rectus, and is joined, beneath the pulley of the Superior oblique, by a fila- 
ment from the supra-trochlear nerve. It then passes tothe inner angle of the eye, 
and: supplies the integument of the eyelids and side of the nose, the conjunctiva, 

lachrymal sac, and caruncula lachrymalis. 


OPHTHALMIC GANGLION. (Fig. 4o1.) 


Connected with the three divisions of the fifth nerve are four small gangliu. 
With the first division is connected the ophthalmic ganglion; with the secoud 
division, the spheno-palatine, or Meckel’s ganylion ; and with the third, the vtic 
and submazillary ganglia. All the four receive sensitive filaments from the fifth, 
and motor and sympathetic filaments from various sources; these filaments are 
called the roots of the ganglia. The ganglia are also connected with the cervical 
ae of the sympathetic. 

, Lantioular, or Ciliary Ganglion iss amall, quadrangular, flat- 
baat panetinn, of a reddish-grey colour, and about the size of a pin’s head, situ- 
ated at the back part of the orbit between the optic nerve and the External rectus 
muscle, lying generally on the outer side of the ophthalmic artery. It is enclosed 
in a quantity of loose fat, which makes its dissection somewhat dificult, | 

Tis branches of communication, or roots, are three, all of which enter its pos- 
terior border. One, the long root, ‘is derived from the nasal branch of the oph- 
thalmic, and joins its superior angle. The second, the short root, is a short thick 
nerve, ovcagionally divided:into two parts, which is derived from the branch of the 
third nerye.for the Inferior oblique muscle, and is connected with: the inferior angle 
of'the ganglian. The third,.the sympathetic root, is a slender filament from the 
cavernous plexus of the sympathetic. This is frequently blended with the long 
root, but sometimes passes to the: ganglion seperately. According to Tiedemann, 
ee eee: ® filament of commanivation: from the spheno-pelatine 
gangion. 
| "Sta Branches of distidastion xe. the short lary nares. There are ‘felicata 
iiss nts from six to ten in number, which arise fn | part of the ganglion. 
in. ‘two bundles, coniected with its. auperioy and i 
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_. et above: and the: other below-the optic nerve, and are joined. by the. long ciliary. | 
from the nasal. ‘They pierce the soletotic at the back part of the globe, pass for- 
wards in delicate. grooves on ite inner surface, and are distributed to the ciliary 
muscle ata irts.: A small filament is described by Tiedemaeh, penetrating the 
a nerve with ai urteria ceatzalis retine, = 
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The Superior maxillary, or second division of the fifth, is a sensory nerve. Tt 
is intermediate, both in position and size, between the ophthalyde and inferior 
maxillary. It commences at the middle of the Gasserian ganglion as a flattened 
plexiform band, and passes forwards through the foramen rofundum, where it 
becomes more cylindrical in form, and firmer in texture. It then crosses the spheno- 
maxillary fossa, enters the orbit through the spheno-maxillary fissure, traverses the 
infra-orbital canal in the floor of the orbit, and appears upon the face at the infra- 
orbital foramen.* Af its termination, the nerve lies beneath the Levator labii 
superioris muscle, and divides into a leash of branches, which spread out upon the 
side of the nese, the lower eyelid, and upper lip, joining with filaments of the facial 
nerve, 

The branches of this nerve may be divided into three groups: 1..Those given 
off in the spheno-maxillary fossa. 2. Those in the infra-orkital canal. 3. Those 
on the face. 

i | Orbital or baa teaccnalay 
__ Spheno-maxillary fees: Spheno-pslatines 
a: -- {Posterior dental. 
f Tnfra-orbital caml -. - Anterior dentat. 
— { Palpebral. | 
On the face . . . + Nasal. 
: | a { Labial, 

{In addition to these named branches, the superior maxillary nerve frequently 
gives off a minute recurrent branch, directly after its origin from the Gaaserian 
ganglion, which supplies the dura mater, 

The orbital or temporo-malar branch arises.in the spheno-maxillary fossa, 
enters the orbit by the spheno-maxillary fissure, and divides at the back of that 
cavity into two branches, temporal and malar. 

The temporal branch runs in a groove along the pa ‘yall of the orbit (in the 
malar bone), receives a branch of communication from the Aachrymal, and, passing 
through a foramen in the malar bone, enters the temporal feflsa. It ascends between 
the bone and substance of the Temporal muscle, pierces this muscle and the temporal 
fascia about an inch above the zygoma, and is distributed to the integument covering 
the temple and side of the forehead, communicating with the facial and auriculo- 
| temporal branch of the inferior maxillary nerve. As it pierces the temporal faacia, 
it givea off a slender twig which runs between the two layers of the fascia to the 
outer angle of the orbit. 
| The malar branch passes along the external interior angle of the orbit, emerges _ 
' wpon the face through foramen in the malar bone, and perforating the Orbicularis 
_, palpebraram muscle, supplies the akin on the prominance of the cheek, and is named 

ppesexremroad na mala, It joins: with the facial and the palpebral branches of the 


nthe na brinches,. two i in 1 number, descend to the spheno palatine 
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azine by tsighs trunk anid immediately divide and: sod dedicates eee 
oxity of the experior maxillary bone. ‘One of them enters a canal in the substanse 
ef the superior maxillary bone, passes from bebind forwards, and joins opposite the 
oartine fossa with the anferior dental: Numerous filaments ate giver off from: the 
lower border. of this nerve, which form a minnte plexus in the over wall ‘of the 
superior maxillary bone, immediately above the alveoli. From this plexus filaments 
are distributed to the pulp of the molar teeth, the lining membrane of the antrum, 
and corresponding portion. of the gums. The other branch i is distributed to the 
guns and mucous membriine of the cheek. 

The anterior dental, of large size, is given off from the superior maxillary herve 
just before its exit from the infra-orbitel foramen ; it enters a special canal in the 


. Fie, 402. —Distribution of the Second and Third Divisions of the Fifth Nerve. 
and Submaxillary Ganglion. 





anterior wall of the antrum, and communicates with the posterior dental. . In its 
course through its speciat‘canal it gives off a branch, which is sometimes called the 
middle dental, which supplies the bicuspid teeth. Ovcasionally this branch ‘is | 
given off directly from the superidr maxillary nerve in'the back:part of the irifra- 
orbital canal, and runs in a special canal to the bicuspid teeth. ‘Other filaments of 
the anterior dental nerve ate distributed to the canine and incisor teeth ; atl others 
axe lost upon the lining membrane covering the fore part of the inferior’ meatas. 
es ee ee eee 
ghon, eetled the aca Bochdalek. oe 
Liter sepply-4hia muscle, the satogement, pea-prarmuur tng yeti asce yr 
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aonsation, joining at the outeé angle of the orbit with the fadial nerve and malar 
branch of the orbital, - 

Phe nasal branches pass inwards: they supply. the. integument of. the side of 
the nose, and join with the nasal branch of the ophthalmic 

_ he. labial branches, the largest and most numerous, descend beneath the 
Levator labii superioris, and.are distributed to the integument and muscles of the 
upper lip, the mucous membrane of the mouth, and labial glands. | 

_ All these branches are joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, thé infra-ogbital. 


SpHENo-PALATINE GANGLION. (Fig. 403.) 


The spheno-palatine ganglion (Meckel's), the largest of the cranial ganglia, is 
deeply placed in the spheno-maxillary fossa, close to the spheno-palatine foramen. 
It is triangular or heart-shaped, of a reddish-grey colour, and is situated just below 


Fic. 403.—-The Spheno-Palatine Ganglion and its Branches, _ 





the superior maxillary nerve as it crosses the fossa. The two splieno-palatine 
branches.of this nerve descend to the ganglion ; the fibres derived from them, for 
a most part, pass in front of the ganglion as they proceed to their destination in 
the palate and nasal fossa, and are not. incorporated in the ganglionic mass; some: 
few of the fibres, however, enter the ganglion, constituting its sensory root. Like 
the other ganglia of the fifth. nerve, it possesses & motor, a sensory, and a sympathetic 
root... Ite motor. root is derived from the facial, through the Vidian ;. its sensory 
root from the fifth ; and its sympathetic root from the carotid plexus, through the 
Vidian. « Ita branches are divisible into faur groups: ascending, which pass to the 
meee descending, to the palate ; atest, to the nose; and posterior. branches, to 


oe ‘ascending: branches “are canir three delicate. laments, which entar thie 
Arnold: describes 
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einai ae eling to toes cavernous ‘sinus to sommunicate with the sith nerve, and 
Tiedemann a communicating branch to the ophthalmic ganglion. 

"The datcending or palatine branches aré distributed to the roof of the month, 
the soft palate, tonsil, and lining membrane of the nose. They are-almost a direct 
centinustion of the spheno-palatine branches of the superior. maxillary nerve, and 
are three in number: anterior, middle, and posterior. - . 

The anterior or large palatine nerve descends through the posterior palatine 
canal, emerges upon the hard palate, at the posterior palatine foramen, and passes 
forwards through a groove in the hard palate, nearly as far as the incisor teeth. It 
supplies the gums, the mucous membrane and glands of the hard palate, and com- 
municates in front with the termination of the naso-palatine nerve. While in the 
posterior palatine canal, it gives off inferior nasal branches, which enter the nose 
through openings in the palate bone, and ramify over the middle meatus, and the 
middle and inferior spongy bones; and at its exit from the canal, a palatine branch 
is distributed to both surfaces of the soft palate. 

' ~The middie or external palatine nerve descends, in the same canal as the pre- 
ceding, to the posterior palatine foramen, distributing branches to the uvula, tonsil, 
and soft palate. It is occasionally wanting. . 

The posterior or small palatine nerve descends with a small artery through the 
small posterior palatine canal, emerging by a separate opening behind the posterior 
palatine foramen. It supplies the Levator palati and Azygos uvule muscles, the 
soft palate, tonsily and uvula. The middle and posterior palatine join with the 
tonsillar branches ef the glosso-pharyngeal to form the plexus around the tonsil 
(circulus tonsillaris). One of these palatine nerves usually supplies the Palato- 
glossua and Palato-fharyngeus muscles. 

The internad brawohes are distributed to the septum, and outer wall of the nasal 
foss@. They are the superior nasal (anterior), and the naso-palatine. 

‘The supertor nasal branches (anterior), four or five in number, enter the back 
part of the tmaaal fossa by the spheno-palatine foramen, They supply the mucous 
membrane covering the’superior and middle spongy bones, and that lining the pos- 
terior ethmoidal cells, a few being prolonged to the upper and back part of the 
septum. One of these branches (the posterior) is continued on to the wall of the 
antram, and there forms a communication with the anterior dental nerve. At the 
point of communication a swelling exists, denominated ‘ the ganglion of Bochdalek,’ 
the nature of which seems, however, uncertain. 

The naso-palatine nerve (Cotunnius) enters the nasal fossa with the other nasal 
" nerves, and passes inwards across the roof of the nose, below the orifice: of the 
sphenoidal sinus, to reach the septum ; it then runs obliquely downwards and for- 
wards along the lowey part of the septum, to the anterior palatine foramen, lying 
between the periosteum and mucous membrane. It descends to the roof of the 
mouth through the anterior palatine canal. The two nerves are here contained in 
separate and distinct canals, situated in the intermaxillary suture and termed the 
foramina of Scarpa, the left nerve being usually anterior to the right one. In 
the mouth, they become united, supply the mucous membrane behind the incisor 
teeth, and join with the anterior palatine nerve. The naso-palatine nerve occa- 
_sionally furnishes a few small filaments to the mucous membrane of the septum. 

The posterior branches are the Vidian and the pharyngeal (pterygo- palatine), 

The Vidian nerve, if traced from Meckel’s ganglion, may be said to arise from. 
the back part of the ganglion, and then to pass through the Vidian canal, entering 
the cartilage filling in the foramen lacerum basis cranii and dividing into two 
branches, the large superficial petrosal and the deep :petrosal. In. its course along 
. the Vidian. canal, it’ distributes a few filaments to the lining membrane at the 
back part'of the roof of the nose and septum, and that covering the end of the , 
‘Hustachian tube. These ate upper posterior nasal branches. - , 
"Phe large rcnil ein petrosal branch (nervus petroeus superfioralis major) ee | 
tke cranium through ‘the foramen lscerwm basis cranii, having pierced. the ‘car- 

tilaginous-substance which Silis in thia aperture, It runs beneath the. Gasserian 
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ganglion and dove! mater; contained in a groove on the anterior surface of the.” 
petrous portion of ‘the temporal bone, enters the hiatus Fallopii, whare it receives. 
& communicating branch from Jacobson’s pie and, being continued through it. 
into the aqueductus Fallopii, joins the gangliform enlargement on the facial nerve. 
- Properly spaaking, this nerve passes from the facial to the sphano- palatine ganglion, 
forming its motor root. — 

The deep petrosal branch (nervus peivosus profundus) is shorter, but larger 
than the other, of a reddish-grey colour and soft in texture. : It crosses. the fora- 
men lacerum surrounded by the cartilaginous substance which fills in that aperture, 
and enters the carotid canal on the outer side of the carotid ey: to join the 
carotid plexus. 
This description of the Vidian nerve as a branch from the ganglion, i is the more. 
convenient anatomically, inasmuch ag the nerve is generally dissected from the 
ganglion, as a single trunk dividing into two branches. But it is more. correct, 
physiologically, to.describe the Vidian as. being formed by the union of the two 
branches (great petrosal and deep petrosal) from the facial and the sympathetic, 
and as running info the ganglion. The filaments, which are described above as. 
given off from the Vidian nerve, would then be regarded as branches from the 
ganglion whith are merely enclosed in the same sheath as the Vidian. 

The pharyngeal nerve ( pterygo-palatine) is s small branch arising from the back 
part of the ganglion, occasionally together with the Vidian nerve, It passes through. 
the pterygo-palatine canal with the pterygo-palatine artery, and is distributed to 
the mucous membrane of the. upper part of the pharynx, behind the Eustachian 
tube. 


InrEnion Maximiary Nervg. (Fig. 402 ) 


The Inferior Maxillary Nerve distributes branches to the teeth and gums of the 
lower jaw, the integument of the temple and external ear, the lower part of the face 
and lower lip, and the muscles of mastication : it also supplies the tongue with a large 
branch, which may possibly serve as a nerve of the special sense of taste. Itis the 
largest of the three divisions of the fifth, and consists of two portions : the large or 
sensory root proceeding from the inferior angle of the Gasserian ganglion ; and the 
small or motor root, which passes beneath the ganglion, and unites with the sensory 
division, just after its exit through the foramen ovale. Immediately beneath the 
base of the skull, this nerve divides into two trunks, anterior and posterior. . 

The anterior, and smaller division, which receives nearly the whole of the motor 
root, divides into branches, which supply the muscles of mastication. They are the 
masseteric, deep temporal, buccal, and two pterygoid. . 

The masseteric branch passes outwards, above the External pterygoid muscle, 
in front of the temporo-maxillary articulation, and crosses the sigmoid notch with 
the masseteric artery, to the Masseter muscle, in which it ramifies nearly as far. as 
its anterior border. It occasionally gives a branch: to the Temporal muscle, and a 
filament to the articulation of the j jaw. 

The deep temporal branches, two in number, anterior and posterior, supply the 
deep surface of the Temporal musele. The posterior branch, of small size, is placed 
at the back of the temporal fossa. It is sometimes joined with the masseteric branch, 
The anterior branch is reflected upwards, at the pterygoid ridge of the sphenoid, to 
the front of the temporal fossa. It ia generally. given off. from the buccal nerve. 
Sometimes there are three deep temporal branches. 

. The buoeal branch pierces.the External pterygoid, and pauses downwards beneath 
the inner surface of the coronoid process.of the lower jaw, or through the fibres of 
the Temporal muscle to reach the surface of the Buocinator, upon which it divides 
into a superior. and an inferior braneh.; . It gives. branch to the External pterygoid 
daring ite passage throngh that minele, and a few ascending filaments tothe Teni- 
evactal nats. the appss ach side Ou ichagumagt and appa "mu of 
temporal nerve. | he the upper 
. Buccitiator muscle, joining with the facial nerve round the tacisl vein... The The lower 
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branch padsen forwards to the angle of the mouth ; it migplies the iategumnané and 
Buccinator nitecle, as well as the mucous membrane lining: the: ‘inner surface of 
was coals, ‘and joins the facial nerve. 

‘The pterygoid branckes are twe in number, one for each pterygoid muséle.. The 
branch to the Internal pterygoid is long and slender, and passes inwards to.enter 
the deep surface of the muscle. This nerve is intimately connected at its origin with 
the otic ganglion. The branch to the External pterygoid is most frequently derived 
from the buccal, but it may be given off separately from the anterior trunk ot the 
nerve. 

‘The posterior and larger division of the inferior maxillary nerve is for the most’ 
part sensory, but receives a.few filaments from the motor root. It divides into 
three brano 8 : auriculo-temporal, gustatory, and inferior dental. 

The Auriculo-temporal Nerve generally arises by two roots, between which the 
middle meningeal artery passes. It runs backwards beneath the External pterygoid 
muscle to the inner side of the neck of the lower jaw. It then turns upwards with 
the temporal artery, between the external ear and condyle of the jaw, under cover 
of the parotid gland, and, escaping from beneath this structure, ascends over the 
zygoma, and divides into two temporal branches. The posterior temporal, the 
smaller of the two, is distributed to the upper part of the pinna and the neighbour- 
ing tissues. The anierior temporal accompanies the temporal artery to the vertex 
of the skull, and supplies the integument of the temporal region, communicating 
with the facial nerve, and orbital branch of the superior maxillary. 

The auriculo- temporal nerve has branches of communication with the facial and 
otic ganglion. Those joining the fucial nerve, usually two in number, pass forwards, 
from behind the neck of the condyle of the jaw, to join this nerve at the posterior 
border of the Masseter muscle. They form one of the principal branches of com- 
munication between the facial and the fifth nerve. The filaments of communica- 
tion with the otic ganglion are derived from the commencement of the anew: 
temporal nerve. 

‘It gives off auricular branches, two i in number, inferior and superior. The in- 
ferior auricular arises behind the articulation of the jaw, and is distributed to the 
ear below the external meatus; other filaments twine round the internal maxillary 
artery, and communicate with the sympathetic. The superior auricular arises in 
front of the external ear, and supplies the integument covering the tragus and pinna, 

Branches to the meatus audttorius, two in number, arise from the point of com- 
munication between the auriculo-temporal and facial nerves, and are distributed to 
the meatus. 

A branch to the temporo- -maxillary articulation. is usually derived from the 
auriculo-temporal nerve. 

Parotid branches, which supply the parotid gland, are also given off from this 
nerve. 

The Gustatory or Lingual Nerve supplies the papille and mucous membrane of 
the tongue. It is deeply placed throughout the whole of its course. It lies at first 
beneath the External :pterygoid. muscle, together with the inferior dental nerve, 
being placed to the inner side of the latter nerve, and is occasionally joined to it by 
a branch which crosses the internal maxillary artery. The chorda tympani also 
joins it at an acute angle in this situation. The nerve then passes between the 
Internal pterygoid muscle and the inner side of the ramus of the jaw, and crosses 
obliquely to the side of the tongue over the Superior constrictor muscle of the 
pharynx, and between the Stylo:giossus muscle and deep part of the submaxillary 
gland; the nerve lastly. runs across Wharton's duct, and slong the side of the 
tongue to its apex, lying immediately beneath the mucous membrane, .-. . 7 

‘Its branches.of communication are with jhe facial through thé chorda ‘qmpani, 
the inferior dental and ae deere EER eR The 
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‘beanekies:to the submaxillary ganglion ate two or three in number ; those connected’ 
pina aca nerve form a plexus at the anterior margin of the Hyo-glowax 
muse , 

Ite branches of distribution are few in number. They supply the mucous mem- 

brane of the mouth, the gums, the sublingual gland, the Sliform and fungiform 
papilla and mucous membrane of the tongue; .the terminal filaments. anaato- 
mosing, at the tip.of the tongue, with the hypoglossal nerve. , 

The Inferior Dental is the largest of the three branches of the inferior 
nerve. It passes downwards with the inferior dental artery, at first beneath the 
External pterygoid muscle, and then between the internal lateral ligament and the 
ramus of the jaw to the dental foramen. It then passes forwards in@he dental canal 
of the inferior maxillary bone, lying beneath the teeth, as far as the mental foramen, 
. where it divides into two terminal branches, incisor and mental. The inoisor branch 
is continued onwards within the bone to the middle line, and supplies the canine and 
incisor teeth. The mental branch emerges from the bone at the mental foramen, and 
divides beneath the Depressor anguli oris into two or three branches ; one descends: 
to supply the skin of the chin, and another (sometimes two) ascend to. supply the 
skin and mucous membrane of the lower lip. These branches communicate freely. 
with the factal nerve. 

The branches of the inferior dental are the mylo-hyoid, and dental. 

The mylo-hyoid is derived from the inferior dental just as that nerve is about to 
enter the dental foramen. It descends in a groove on the inner surface of the 
ramus of the jaw, in which it is retained by a process of fibrous membrane. It 
supplies the cutaneous surface of the Mylo-hyoid muscle, and the anterior belly of 
the Digastric, occasionally sending one or two filaments to the submaxillary gland. 

The dental branches supply the molar and bicuspid teeth. They correspond in 
number to the fangs of those teeth’: each nerve entering the orifice at the point of 
the fang, and supplying the pulp of the tooth. 

Two small ganglia are connected with the inferior maxillary nerve: the otic, 
with the trunk of the nerve; and the submaxillary, with its lingual branch, the 


gustatory. | 
Ortc GANGLION. (Fig. 404.) 


The otic. ganglion (Arnold's) is & small, oval-shaped, flattened ganglion of a 
reddish-grey colour, situated immediately below the foramen ovale, on the inner 


Fid. 404.—The Otic Ganglion and its Branches. 
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gurixce of the inferior maxillary nerve, and round the origin af the. internal ieee: 

goid nerve. -It-is- in relation, ariernally, with the trunk of the. inferior maxillary: 
nerve, at the point where the motor root joins the sensory portion: internally, 
with the cartilaginous part of the. ‘Eustachian tube, and ee the. Tensor 
palati muscle; behind it, is the middle meningeal artery. 

Branches of communication.—This ganglion is connected with the inferior 
maxillary nerve, and its internal pterygoid branch, by two or three short, delicate 
filaments, and also with the auriculo-temporal nerve. From the former it obtains 
its motor, from the latter, its sensory.root ;* its communication with the sympa- 
thetic being effected by a filament from the plexus surrounding the middle menin- 
geal artery. This ganglion also communicates with the glosso- ‘pharyngeal and 
facial nerves, through the small lela nerve continued from the tympanic plexus 
(page 669). 

Its branches of distribution are e filament to the Tensor a and one to the 
Tensor palati.. The former passes backwards, on the outer side of the Eustachian 
tube; the latter arises from the ganglion, near the origin of the internal pterygoid 
nerve, and passes forwards. It also gives off a small communicating branch to 
the chorda tympani, | 


SuBMAXxILLARY Ganation. (Fig. eae 


The submaxillary ganglion is of small size, fusiform in shape, and situated 
above the deep portion of the submaxillary gland, near the posterior border of the 
Mylo-hyoid muscle, being connected by filaments with the lower border of the gus- 
tatory nerve. 

Branches of communication.—This ganglion is connected with the gustatory 
nerve by a few filaments which join it separately, at its fore and back part. It also 
receives @ branch from the chorda tympani, by which it communicates with the 
facial ; and communicates with the sympathetic by filaments from the sympathetic 
plexus around the facial artery. 

Branches of distribution.—These are five or six in number ; they arise from the 
lower part of the ganglion, and supply the mucous membrane of the mouth and 
Wharton’s duct, some being lost in the submaxillary gland. According to Meckel 
a branch from this ganglion occasionally descends in front of the Hyo-glossus 
muscle, and, after joining with one from the hypo-glossal, aa to the Genio-hyo- 
glossus muscle. 


t 


Srxtx Nerve. (Fig. 401.) 


The Sixth, or Abducens Nerve, supplies the External rectus muscle. Its appa- 
rent origin is by several filaments from the constricted part of the corpus pyrami- 
dale, close to the pons, or from the lower border of the pons itself, in the groove 
between this body and the medulla. . The origin of this nerve is from the 
grey substazice of the fasciculus terga, on the floor Ha the fourth ventricle, from a 
nucleus common to it and a part of the facial nerve. 

The nerve pierces the dura mater gn the.basilar surface of the sphenoid bone, 
runs through a notch immediately: belqw. the posterior clinoid process, and enters 
the cavernous sinus. It passes forwapis through the sinus, lying on the outer 
side of the internal carotid artery, whee it is joined by several filaments from the 
carotid and eavernous plexus, ty: one prot spring 8 ganglion (Bick), and another 
from the ophthalmic nerve. orbit through the sphenoidal fiesure, 
and lie above the ophibaieio win tom whish | it is separated by a lamina of dura 
mater. It then passes between'the. two heads i ecg nanos recep and a cis. 
tributed to that muscle on its ocular surface, ’ 


* Experiments on animals seem $0 vo Gt ha nt tho snag root of of tha 
ea ep Py opel ror in ie) — ) ae 
temporal nerve an £0 "ebay restos eee. 

giosso-pharyngeal ‘poteage 6 


nerve 
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‘The above-mentioned nerve, as well’as the third, fourth, and the ophthshinte 
division of the fifth, as they pass to the orbit, besr.a certain relation to each other 
in the cavernous sinus, at the sphenoidal fissure, and in the cavity of the orbit, 
which will be now described. 

In the cayernous sinus (fig. 349), the third, fourth, and ophthalmic divinina of 
the fifth, are placed in the dura mater of the outer wall of the sinus, in their nume- 
rical order, both from above downwards, and from within outwards, The sixth 
nerve lies at the outer side of the internal carotid artery. As these nerves pass 
forwards to the sphenoidal fissure, the third and fifth nerves become divided into 
branches, and the sixth approaches the rest; so that their relative position becomes 
considerably changed. kK 

In the sphenoidal fissure (fig. 405), the fourth, and the frontal and lachrymal 
divisions of the ophthalmic, lie upon the same plane, the former being most 
internal, the latter: Sy and they enter the cavity of the orbit above the 
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muscles. The remaining nerves enter the orbit between the two heads of the 
External Rectus. The superior division of the third is the highest of these; 
beneath this lies the nasal branch of the fifth; then the inferior division of the 
third ; and the sixth lowest of all. 

In the orbit, the fourth, and the frontal and lachrymal divisions of the oph- 
thalmic, lie on the same plane immediately beneath the periosteum, the fourth 
nerve being internal and resting on the Superior oblique, the frontal resting on the 
Levator palpebras, and the lachrymal on the External rectus. Next in order comes 
the superior division of the third nerve lying immediately beneath the Superior 
rectus, and then the nasal division of the fifth, crossing the optic nerve from the 
outer to the inner side of the orbit. Beneath these is found the optic nerve, gur- 
rounded in front by the ciliary nerves, and: having the lenticular ganglion on its 
outer side, between it and the External rectus. Below the optic is the inferior 
division of the third, and the sixth, men lies on the outer side of the orbit. 


SaventTH Nunve, (Figs. 406, 407.) 


The Seventh, or Facial Nerve, or poriio dura of the seventh pair ir (Willis) i is 
the motor nerve of all the muscles of expression in the face, and of the Platysma 
and Buocinator. It also supplies two of the muscles of the External ear; the 
posterior belly of the Digastric, and the Stylo-hyoid. Through the chorda tympani 
it supplies the Lingualis;-by its tympanic branch, the Stapedins; through the 
otic ganglion, the Tensor tympani; and through the connection of ite trunk with 
the. Vidian nerve, by the petrosal nerve, it probably ‘supplies. the: Levator palati 
and .Asygos. uvule. It arises from the lateral tract of the modalls sbiongats, in 
¢he groove between. the olivary and restiform bodies. Its-desp-origsn is twofold :-—. 
‘3. From the grey substance of the fasciculus teres on the: floor of the fourth.ven- 
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fricle, in common with thé sixth nerve. 2. From the nuolens of:the motor root 
of the trigeminus. Between these two origins it forms ‘a loop.dlong the floor of 
the ventricle. This nerve is situated a little nearer to the middle line than the 
portio mollis, close to the lower border of the pons Varolii, from Which some of its 
fibres are derived. 

' Connected with this nerve, and lying between it and the portio mollis, is ‘a 
small fascicnlus ( portio inter duram et mollem of Wrisberg, or pare intermedia), 
This accessory portion arises 


from the lateral column of the. } | 
cord. | : : Fig. 406.—The Course and Gouinsctins of the 


The nerve passes forwards Facial Nerve in the Temporal Bone, 
and outwards upon the crus 
cerebelli, and enters the internal 
auditory meatus with the audi- 
tory nerve. Within the meatus, 
the facial nerve lies first to the 
inner side of the auditory, and 
then in a groove upon that 
nerve, and is connected to it by 
one or two filaments. 

At the bottom of the meatus, it enters the aqueductus Fallopii, and follows the 
serpentine course of that canal through the petrous portion of the temporal bone, 
from its commencement at the internal meatus, to its termination at the stylo- 
mastoid foramen. It is at first directed outwards towards the hiatus Fallopii, 
where it forms a reddish gangliform swelling (intumescentia ganglijormis or geni- 
culate ganglion), and is joined by several nerves ; then bending suddenly backwards, 
it runs in the internal wall of the tympanum, above the fenestra ovalis, and at the 
back of that cavity passes vertically downwards to the stylo-mastoid foramen. 

On emerging from this aperture, it runs forwards in the substance of the parotid 
gland, crosses the external carotid artery, and divides behind the ramus of the lower 
jaw into two primary branches, temporo-facial and cervico-facial, from which 
numerous offsets are distributed over the side of the head, face, and upper part of 
the neck, supplying the superficial muscles in these regions. As the primary 
branches and their offsets diverge from each other, they present somewhat the 
appearance of a bird's claw; hence the name of pes anserinus is given to the divi- 
sions of the facial nerve in and near the parotid gland. 

The communications of the facial nerve may be thus arranged :— 


In the internal auditory meatus . With the auditory nerve. 
| With Meckel’s ganglion by the large 
petrosal nerve. 
With the otic ganglion by the small 
petrosal nerve. 
With the sympathetic on the middle me- 
‘ningeal by the external petrosal nerve, 
With the glosso-pharyngeal. 
At its exit from the stylo-mastoid 9)  pneumogastric, 
foramen oe - y,  oarotid plexus. 
) »  auritularis magnus, 
. Sa, ,»  suriculo-temporal. 
‘Ontheface. . . «| . With the three divisions of the fifth, 
In the internal auditory. meatus some minute filaments pass between the facial 
and auditory nerves. | 
Opposite the hiatus Fallopii, the gangliform enlargement on the facial nerve 
communicates, by means of the large petross] nerve, with Meckel’s ganglion, form- 
ing. its motor root; by a filament from the ssnall petrosal, with the otic ganglion ; 
sad by. the. external  potrosal, with the sympathetic filaments sccompanying 





In the aqueductus Fallopii . 
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the middle meningeal artary (Bidder). From the gunglforea talargement, andra 
ing to Arnold, a twig is sent back to the auditory nerve. 

“ee its exit from the stylo-mastoid foramen, it sends a twig to the gloseo-pharyn: 
geal, another to the pneumogastric nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular. branch of the cervieal plexus, with the 
auriculo-temporal branch of the inferior maxillary nerve in the parotid. gland, and 
a Se ee ee ee of the fifth. 


BRaNonas oF DistTRIBUTION, 


Within the aqueductus Fallopii . 1 
At its exit from the styl mastoid | Posterior auricular. 
ene " * 1 Stylo-hyoid. 
| (Temporal. 

Temporo-facial. Malar. 

Ontheface. . . . . di. : oe 
Cervico-facial. — {Sepia 
| Infra-maxillary 


The Tympanio branch arises from the nerve opposite the pyramid ; it is a small 
filament, which supplies the Stapedius musele, 

The Chorda tympani is given off from. the facial as it passes vertically down- 
wards at the back of the tympanum, about a quarter of an inch before its exit from 
the stylo-mastoid foramen..’ It passes from below upwards in a distinct canal, 
parallel with the aqueductus. Fallopii, and enters the cavity of the tympanum, 
through an aperture (tier chorda posterius) on its posterior wall between the 
opening of the mastoid cells and the attachment of the membrana tympani, 
and becomes invested with mucous membrane. - It passes forwards through the 
cavity of the tympanum, between the handle of the malleus and vertical ramus of 
the incus, to its anterior inferior angle, and emerges from that cavity through a 
foramen at the inner end of the Glaserian fissure which is called the iter chorda 
anterius, or canal of Hugwer. Tt then descends. between the two Pterygaid 
muscles, meets the gustatory nerve at an acute angle, and accompanies it to the 
submaxillary gland; part of it then joins the submaxillary. ganglion, the rest is 
continued onwards into the proper muscular fibres: of the tongue—the Lingualis 
muscle. Before joining the gustatory nerve it recaives 9 small communicating 
branch from the otic ganglion. 

The Posterior auricular nerve arises aie +o the stylo-mastoid foramen, and 
passes upwards in front of the mastoid process, where it is joined by a filament from 
the auricular branch of the pneumogastric, and communicates with the deep branch 
of the erie magnus and with the small occipital ; as it'ascends between the 
meatus and mastoid process it divides into two branches. The auricular branch 
supplies the Retrahens aurem. The occipital branch, the larger, passes backwards 
along the superior curved line of the cocipital bone, and supplies the occipital 
portion of the Occipito-frontalis. 

: The Stylo-hysid is e long slender branch, which passes inwards, entering ‘the. 
Stylo-hyoid miusdie about its middle; it communicates with . the sympathetic 
filaments on the external :carotid artery. 

The Digestric braach usally arises: by'a common trunk with the peéobding it 
divides into several filaments, which supply the bidet a the’ Srcremae 
ona of these perfoente thet muecle i todein the | satan cpr torigee 

Prats prema the larger. of the two terminal’ bratiches peieds upwards ) 
: anid forwards through the paretii gland, crosses che neck of 4bb eecelyhe of dae jaw, 
“being coun¢oted in this. situation with the: auriculo-temporal: branch of the inferior 
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maxillary nerve, sind divides into branches, which aze dintzilated over the temple 
and upper part of the fee ; those are divided inio three sets, temporal, malar, and 
infra-orbital. 


: ‘Tho temporal branches cross the zygors to.the temporal region supplying the 
Attrahens auram muscle, and join.with the temporal branch of the:spperior maxil- 
lary and with the auriculo-temporal branch of ‘the inferior maxillary. The niore 
anterior branches supply. the frontal aaa of the Occipito-frontalis, and the 
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Orbicularis. palpebraram muscle, joining with the ‘supra- -orbital branch of the 
thalmic. 


The malar branches pass across the malar bone to the outer angle of the orbit, 
where they supply the Orbicularis and Corrugstor eupercilii muscles, joining with 


eyelid, joining with filaments of the malar branches (suboutaneout male) et Me 
superior maxillary nerve. - 
The infva-orbital, of larger size than tho rest, pass horizontally forwaris to. be 
distributed between the lower margin of tha arbit and the mouth.. ‘The stuperficial - 
branches run beneath the skin and above the superficial muscles of the fave which 
they supply : some-supply. the lowar eyelid and Pyramidalis nasi, joining at the inner 
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angle of the‘orbit with the infre-trochleay and nasal branctios of the ophthalmic. 
Thé deap branches pane beneath the Levator Ishii. superioris, supplying it and the 
Se ee ee se fab the infra- 
orbital branch of the superior maxillary nerve buocel ‘branches of the 
cervico-facials. 

The Cervico-facial division of the facial nerve passes chllqusty dowewards and 
forwards through the parotid gland, where it is jomed by branches from the great 
auricular nerve; opposite the angle of the lower jaw it divides into branches which 
are distributed on the lower half of the face and upper part of the neck. - These 
may be divided into three sets: buccal, supra-marillary, and infra. 

The buccal branches cross the Masseter muscle. They supply- e Buocinator 
and Orbicularis oris, and join with the infraorbital branches of the temporo-facial 
division of. the nerve, and with filaments of the buccal branch of the inferior 
maxillary nerve. 

The supra-mawillary branohes pass forwards beneath: the Platysma and 
Depressor anguli oris, supplying iin a muscles of the lip and chin, and communi- 
cating with the mental branch of the inferior dental nerve. 

‘The snfra-maaillary branches run forward beneath the Platysma, and form a 
series of arches across the side of the. neck over the supra-hyoid. region. One of 
these branches descends vertically to join with the superficial cervical nerve from 
the cervical plexus ; others supply the Platysma. 


EicHrT NERVE. 


The Eighth or Auditory Nerve (yortio mollis of the seventh pair,. Wallis) is the 
special nerve of the sense of hearing, being distributed exclusively to the internal 
ear. : | : 

The auditory nerve appears at the base of the brain, in the groove between the 
olivary and restiform bodies at the lower border of the pons. It lies external to 
the facial nerve. It has three origins: 1. From the superior vermiform process 
of the cerebellum. 2 and 3. From the inner and outer auditory nuclei formed 
chiefly by the grey substance of the posterior pyramid and restiform body. The 
nerve winds round the restiform body, from which it receives fibres, and passes 
forwards across the posterior border of the crus cerebelli, in company with the 
facial nerve, from which it is partially separated by a small artery. It then enters 
the meatus auditorius internus, in company with the facial nerve, and, at the 
bottém of the meatus, divides into two branches, cochlear and vestibular, 
which are distributed, the former to the cochlea, the latter to the vestibule 
and semicircular canals. The auditory nerve is very soft in texture (hence the 
name portio mollts), destitute of neurilemma, and, within the meatus, receives one 
or two filaments from the facial. The distribution of the ‘audi y nerve in the 
internal ear will be found described along with the peer e organ in a 


subsequent page. 


Nore Pair. Figs. 408, ise 


The Ninth or Gloseo-Pharyngeal Nerve (fig. 408, 409) is distributed, aa its ame 
implies, to the tongue and pharynx, being the nerve of sensation to the muoccus 
membrane of the pharynx, fauces, and tonsil ; and a special nerve of taste in-all 
the parts of the tongue to which it is distributed. It is the smallest-of the three 
divisions of the eighth pair of Willis; and arises by three or four filaments closely 
comnoeted sogetner, ean Se eps: part cf ie maedalia didengess. 1h the prveve 
bétween the restiform and the olivary body. 

‘Ika deep origin may be traced thsough the fasciculi of the latéral tract, to 
nuciéud of gréy ister at the lower part of the floor of the fourth veiitricle above 
tho ‘nucleus of the‘ vagus und below that of the suditory uetve, From ‘its super- 
ficial origin, it passes outwards acties ‘the flocoulis; and Sebves thé ‘dkall ab the 


cert part: of the’ jugwiar forasiion; ici a separate sheatt; of the dirs meter ‘aed 
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silencer tie (ig. $51). 
"In ita. passage through: the jugular foramen, it grooves. the lower. border ‘of the 
petrous portion of the temporal bone ; and, ‘at its exit fram the skull, paases’ for- 
wards between the jugular vein and internal carotid artery, a 
_of the latter vessel, and beneath the styloid o. | 
process and the muscles connected with it, to ee 

the lower border of the Stylo-pharyngeus.. | Pe, io His 
The nerve now curves inwards, forming an | Comurunications. | 

arch on the side of the neck, and lying upon 

the Stylo-pharyngeus and Middle constrictor. © 
of the pharynx, above the superior laryngeal 
nerve. It then passes beneath the Hyo-glossus, 
and is finally distributed to the mucous mem- 
brane of the fauces, and base of the tongue, 
the mucous glands of the mouth and tonsil. 

In passing through the jugular foramen, 
the nerve presents, in Buecesaion, two gangli- 
form enlargements. The superior, the smaller, 
is called the jugular ganglion, the inferior, and 
larger, the petrous ganglion, or the ganglion of Andersch. 

The superior, or jugular, ganglion is situated in the upper part of the groove 
in which the nerve is lodged during its. passage through the jugular foramen. It 
is of very small size, and involves only the outer side of the trunk of the nerve, 
a small fasciculus passing beyond it, which is not connected directly with it. 

The inferior, or petrous, ganglion is situated in a depression in the lower 
border of the petrous portion of the temporal bone; it is larger than the former, 
and involves the whole of the fibres of the nervs. From this ganglion arise those 
filaments which connect the glosso-pharyngeal with other nerves at the base of 
the skull. , 

Its branches of communication are with the pneumogastric and sympathetic. 

The branches to the pneumogastric are two filaments, one to its auricular 
branch, and one to the upper ganglion of the pneumogastric. — 

_ The branch to the sympathetic is connected with the superior cervical ganglion. 

There is also a branch of communication with the facial which perforates the 
posterior belly of the Digastric. It arises from the trunk of the nerve below the 
petrous ganglion, and’ joins the facial just after its exit from the stylo “mastoid 
foramen. - 

The branches of the glosso-pharyngeal nerve are the tympanic, carotid, phatyn- 
geal, muscular, tonsillar, and lingual. 

The tympanic branch (Jacobson’s nerve) arises from the petrous ganglion, and 
enters a small bony canal in the lower surface of the petrous portion of the tem- 
poral bone ; the lower opening of which is situated on the bony ridge whith sepa- 
rates the carotid canal from the jugular fossa. Jacobson’s nerve ascends to the 
tympanum, enters that cavity by an aperture in its floor close to the inner wall, 
and divides into branches, which are contained in grooves upon the surface of the 
promontory, forming the tympanic plexus.. 

Its Seances af dssieibublon’ dio, cain 40 the dahealtn ebundav onsite thie Genasies 
ovalis, and one to the lining membrane of the Eustachian tube and tympanum. — 
.  Jts branches of communication are three, and occupy separate grooves on the 
surface of the promontory.. One of these arches Pia and downwards tothe 
carotid canal to join. the carotid plexus. A second runs forwards: and apwards to 
join the greater superficial petrosal nerve, as it lies in the hiatus Fallopii. The 
third branch runs upwards tongh the mpetazos of the .poteans:portan af the 
temporal bone. In ite Gourse it passos by thé ganglionic enlargement of the facial 
rrr po te gorind tapraciy-ebony nail spacer seated 

ngrve. nerve ®. ux 
ternal to the hiatus Fallopii on thd anteriox surface ofthe vetrens boas; courses 
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forwards across the base-of the skull, and emerges through # foramen in the middle 
fossa (sometimes the foramen ovele), and joins the-otio ganglion 

“he enrotid branches descend along the trunk of the internal carotid artery 

| a _ 88 far as its point of bifur- 

"Fie. 40}—Obarse and Distribution of the Bighth cation, communicating with | 

| Pair of Nerves. - ' the pharyngeal branch of 

ad “i . the pneamogastric; and with 

branches of the sympathetic. 


are three or. four. filaments 
which . unite ite the 
Middle constrictor of the 
pharynx with the pharyngeal 
branches of the pneumo- 
gastric, the external laryn- 
geal, and sympathetic nerves, 
to form the pharyngeal plexus, 
' branches from which per- 
forate the muscular coat of 
the pharynx to supply the 
muscles and mucous mem- 
brane. - 

The musoular branches 
are distributed to the Stylo- 


pharyngeus. 

The tonsillar branches 
supply the tonsil, forming a 
plexus (ctroularts tonsillaris) 
around this body, from which 
branches are distributed to 
_ the soft palate and fauces, 
where they communicate with 
the palatine nerves. 

The lingual branches are 
two in number; one supplies 
the circumvallate papille and 
the mucous membrane cover- 
ing tha gurface of the base of 
the topgue; the. other per- 
forates its substance, and sup- 
plies the mucous. membrane 
and papills of the side of = 


— 


Tawra Pam. (Fig. 409.) 
The Tenth or ‘Pasamo- 





. nerves, passing: through the 

= _ neck snd thorax to the upper 

oe part of the abdomen. Ii is 

compel ofboth motor and seaery Alama it supplios: the organs of voive 
and respiration with motor and sensory fibres; and the: ph : 7 
stomach, and heart with motor infisemee. “Ein superficial origin in'by aight ertet 
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filaments fromthe groove between: the restiforms and tha olivary body below. the 
glosso-pharyngeal:; its deep origin. may be traced. deeply through the: fasciculi of 
the medulla, to terminate in’s grey nucleus ‘near the lower part of the floor of the 
fourth ventricle. The filaments become united, and form a flat cord, which passes © 
outwards across the floconlus to the jugular foramen, through which it emerges. 
from the cranium. In passing through this opening, the pneumogasiric accom- 
panies the spinal accessory, being contained in the same sheath of dura. mater 
with it, 8 membranous septum separating it from the glosso-pharyngeal, which 
ae in front (fig. 351). ‘The nerve in this situation presente * well-marked gan- 

lionis enlargement, which is called ganglion jugulare, or-thé ganglion of the root 
ike haan: to it the accessory part of the spinal accessory nerve is 
connected. After the exit of the nerve from the jugular-foramen, s second gangli- 
form swelling is formed upon it, called the ganglion inferwus.or the ganglion of the 
trunk of the nerve; below which it is again joined by filaments from the accessory 
nerve. The nerve passes vertically down. the neck within the:-sheath of the 
carotid vessels lying between the internal carotid artery and ‘internal jugular vein 
as-far as the thyroid cartilage, and then between the same vein and the common 
carotid to the root of the neck. Here the | course of the nerve becomes different 
on the two sides of the body. 

On the right stde, the nerve passes across the subclavian artery batweal it and 
the subclavian vein, ‘and descends by the side of the trachea to the back part of 
the root of the lung, where it spreads out in a plexiform network (posterior pul- 
monary), from the lower part of which two cords descend upon the asophagus, on 
which they divide, forming, with branches from the opposite nerve, the csophageal 
plexus (plexus guie); below, these branches are collected into a single cord, 
which rans along the back part of the esophagus, enters the abdomen, and is dis- 
tributed to the posterior surface of the stomach, joining the left side of the solar 
plexus, and sending filaments to the splenic plexus and a considerable branch to 
the coliac plexus. 

On the left side, the pneumogastric nerve enters the ahead between the left 
carotid and subclavian arteries, behind the left innominate vein. It crosses the 
arch of the aorta, and descends behind the root of the left lung and along the 
anterior surface of the asophagus to the stomach, distributing branches over its 
anterior surface, some extending over the great oul-de-sac, and others along the 
lesser curvature. Filaments from these branches enter the gastro-hepatic ontentum, 
and join the left hepatic plexus. 

The ganglion of the root is of a greyish colour, circular in form, about two lines 

in diameter, and resembles the ganglion on the large root of the fifth nerve. 
' Connecting branches.—To this ganglion the accessory portion of the spinal 
neccessory nerve is connected by several delicate filaments; it also has a communi- 
cating twig with the petrous ganglion of the glosso-pharyngeal, with the facial 
nerve by means of its auricular branch, and with the sympathetic by means of an 
ascending filament from the superior cervical ganglion. 

‘The ganglion of the trunk (inferior) is a plexiform cord, oylindrical i in form, of 
® reddish colour, and about an inch in length; it involves the whole of the fibres 
of the nerve, and passing over it is the accessory portion of the spinal ACCERSATY 
- nerve, ‘which blends with the pneumogastric below the ganglion, and is then 
principally continued into its pharyngeal and superior laryngeal branches. 

Connecting branohes.—This ganglion is connected with the hypoglossal, the 

superior cervical ganglion of the sympathetic, ee first and 
second cervical nerves. 

. The branches of the piel are— 

: ’ er the jugular fossa Bate 
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In thé thorax 





'.. ° Ja the abdomen . | 

The auricular branch (Arncid's) arises from the ganglion of the root, and is 
joined soon after its origin by a filament from the petrous ganglion of: the glosso- 
pharyngeal; it passes outwards behind the jugular vein, and enters « small canal 
on the outer wall of the jugular fossa. Traversing the substance of the temporal 
bone, it crosses the aqueductus Fallopii about two:lines above its at 
tho stylo-mastoid foramen ; here it gives off an ascending branch, which joins the | 
facial, and a descending branch which communicates with the posterior auricular 
branch of the same nerve: the continuation of the nerve reaches the surface by 
passing through the auricular fissure between the mastoid process and the external 
auditory ‘meatus, supplies the integument at the back ee of the pina, and com- 
municates with the branches of the auricularis magn 

The pharyngeal branch, the principal. sees nerve eof the pharynx, arises from 
the upper paxt of the inferior ganglion of the pneumogastric, receiving a filament 
from the accessory portion of the spinal accessory ; it passes across the internal 
carotid artery (in front or behind), to the upper border of the Middle constrictor, 
where it divides into numerous filaments, which communicate with those from the 
glosso-pharyngeal, superior laryngeal (its external branch), and sympathetic, to 
form the pharyngeal plexus, from which branches are distributed to ‘the muscles 
and mucous membrane of the pharynx. As this nerve crosses the internal carotid, 
some filaments are distributed, together with those from the glosso-pharyngeal, 
upon the wall of this vessel. : 

The superior laryngeal is the nerve of sensation to the larynx. Tt is larger 
than the preceding, and arises from the middle of the inferior ganglion of the 
pneumogastric. In its course it receives a branch from the accessory portion of 
the spinal accessory nerve. It descends, by the side of the pharynx, behind the 
internal carotid, where it divides into two branches, the external and internal 
laryngeal. | | . 7 

The external laryngeal branch, the smaller, descends by the side of the larynx, 
beneath the Sterno-thyroid, to supply the Crico-thyroid muscle. It gives branches 
to the pharyngeal plexus and the Inferior constrictor, and communicates with the 
superior cardiac nerve, behind the common carotid. | 

The internal laryngeal branch descends to the opening in the thyro-hyoid mem- 
brane, through which it passes with the superior laryngeal artery, and is distributed 
to the mucous membrane of the larynx. A small branch enters the Arytencid 
muscle, and another communicates with the recurrent laryngeal nerve. 

The branches to the mucous membrane are distributed, some in front to the 
epiglottis, the base of the tongue, and the epiglottidean glands; while others pass 
backwards, in the aryteno-epiglottidean fold, to supply the mucous membrane 
surrounding the superior orifice of the larynx, aa well as the membrane which lines 
the cavity of the larynx as low down as the vooal cord. 

The filament to the Arytenoid musele is distributed partly to it, and partly to 
the mucous lining of the larynx. . 

The filament which joins with the recurrent laryngeal, descends beneath the 
mucous ‘membrane on the inner surface of the Interal part af the thyroid cartilage, 
where the two nerves become united. : 

The inferier or recurrent laryngeal, so. called from {ia reflated oukee; ta the 
cabeow nieve of Whe Marys. ‘It arises ‘on the right side, in front of the: sbclavian 
artery; winds from before backwards ound that vessel, and ascends obliquely to 
the side-of the trachea, behind the common osrotid and inferior  arteriss. 
Qn the left: side, it-ariaes in fromt.of:the arch of the sorta, end winds from before 
backwards round the aceta st the point where the obliterated remains of the ductus 
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sic i ecisae als (hy sud ian awmaniae ‘ol thia cada of a esata The 
nerves on both sides. ascend in the groove between the trachea and casophagus, and, 
passing under the lower border of the Inferior constrictor muscle, enter the larynx 
behind the articulation of the inferior cornu of the thyroid cartilage with the erieoid, 
being distributed to all the museles of the larynx, excepting the Origo-thyroid, and 
joining with the superior laryngeal. 

‘The recurrent laryngeal, as it winds round the subclavian artery.and aorta, gives 
off several cardiso filamenta, whieh unite. with the cardiac branches. from .the 
pneumogastric and sympathetic. As it ascands in the neck, it gives off esophageal 
branches, more numerous on the left than on the right side, which supply the 
musous Membrane and muscular coat of the wsophagus; tracheal branches to the 
mucous membrane and muscular fibres of the trachea; and some. pharyngeal fils- 
ments to the Inferior constrictor of the pharynx... 

The cervical cardiac branches, two or three in number, arise from the pneumo- 
gastric, at the upper and lower part of the neck. - 

The superior branches are small, and communicate with the cardiac branches 
of the sympathetic, and with the great cardiac plexus. : 

The inferior branches, one on each side, arise at the ee part of the neck, 
just above the first rib., On the right side, this branch passes in front or by the 
side of the arteria innominata, and communicates with one of the cardiac nerves 
proceeding to the deep cardiac plexus. On the left side, it passes in front of the 
arch of the aorta, and joins the superficial cardiac plexus. 

The thoracic cardiac branches, on the right side, arise from the trunk of the 
pneumogastric, as it lies by the side of the trachea, and from its recurrent laryngeal 
branch ; but on the left side from the recurrent nerve only ; passing inwards they 
terminate i in the deep cardiac plexus. 

The anterior pulmonary branches, two or three in number, and of small size, 
are distributed on the anterior aspect of the root of the lungs. They join with fila- 

ments from the sympathetic, and form the anterior pulmonary plexus. 
' [The posterior pulmonary branehes, more numerous and larger than the anterior, 
are distributed on the posterior aspect of the root of the lung: they are joined by 
filaments from the third and fourth thoracic ganglia of the sympathetic, and form 
the posterior pulmonary plexus. Branches from both plexuses accompany the 
ramifications of the air-tubes through the substance of the lungs. 

- The esephageal branches are given off from the pneumogastric both above and 
below the pulmonary branches. The lower are more numerous and larger than the 
upper. They form, together with branches from the opposite nerve, the esophageal 
plexus, or plexus guia. 

The gastric branches are the terminal filaments of the pneumogastrio nerve, 
The nerve on.the right side is distributed to the posterior surface of the stomach, 
and joins the left side of the celiac plexus and the. splenic plexus. The nerve 
on the left side is distributed. over the anterior surface of the stomach, some fila- 
ments passing across the great cul-de-sac, and others along the lesser curvature. 
They unite with brancheg of the right nerve and with the sympathetic, some fils. 
ments passing through the lesser omentum to the left hepatic plexus. 


ELEVENTH Par. (Fig. 409.) 


The Hleventh o Spinal Accessory Nerve consists of two parts éne, the seces- 
sory part to.the vagus, and the other the spinal portion. 

: The accesscry part, the smaller of the two, arises’ by.four or five delicate fila- 
ments from the lateral tract of the cord below the roots of the vagus; these fila- 
ments may be traced to.a nucleus of grey matter at the back of-the medulla, below 
+he origin of the vagus. It joins; in the jugular foramen, with the upper ganglion 
eerie degen oregano ental 
second gasiglion.. It' is pritisipally distzibuted t6:.the pharyngeal. and. sepérior 
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laryngeal branches of the vagus, but some branches from it are continued into the. 
recurrent laryngeal nerve and probably into the cardiac nerves also. | 
The spinal portion, fir in texturd, arises by several filaments from the lateral 
tract of the cord, as low down as the sixth cervical nerve ; the fibres pierce the tract, 
and are connected with the anterior horn of the grey ‘matter of the cord. This 
portion of the nerve ascends between the ligamentum denticulatum and the posterior 
roots of the spinal nerves, enters the skull through the foramen magnum, and is 
_ then directed outwards to the jugular foramen, through which it passes, lying in 
the same sheath as the pneumogastric, but separated from it by a fold of the arach- 
noid, and is here connected with the accessory portion, Atits exit from the jugular 
foramen, it passes backwards, either in front of or behind the internaP jugular vein, 
and descends obliquely behind the Digastric and Stylo-hyoid muscles to the upper 
part of the Sterno-mastoid. It pierces that muscle, and passes obliquely across the 
occipital triangle, to terminate in the deep surface of the Trapezius. This nerve 
gives several branches to the Sterno-mastoid during its passage through it, and 
joins in its substance with branches from the second cervical which supply the 
muscle. Beneath the Trapezius it joins with the third and fourth cervical nerves, 
to form a sort of plexus, from which fibres are distributed to the muscle, and in the 
occipital triangle between the two muscles it joins with the second and third cer- 
vical nerves and assists in the formation of the cervical plexus, 


Twairra Pam, (Fig. 410.) 


The twelfth or hypoglossal nerve, is the motor nerve of the tongue. It arises 
by several filaments, from ten to fifteen in. number, from the groove between the 
pyramidal and olivary bodies, i in a continuous with the anterior roots of the 
spinal nerves. The deep origin of the nerve dan be traced through the olivary body 
to a special nucleus, at the lowest point of the fourth ventricle, close to the decus- 
sation of the pyramids. The filaments of this nerve are collected into two bundles, 
which perforate the dura mater separately, opposite | the anterior condyloid foramen, 
and unite together after their passage ‘through it. In those cases in which the 
anterior condyloid foramen in the occipital . bone is double, these two portions of 
the nerve are separated by the small piece af bone which divides the foramen. The 
nerve descends almost vertically to a point corresponding with the angle of the jaw. 
It is at first deeply seated beneath the infernal carotid artery and internal jugular 
vein, and intimately connected with the pneumogastrio nerve ; it then passes for- 
wards between the vein and artery, and lower down in the neck becomes superficial 
below the Digastric muscle. The nerve then: loops round the occipital artery, and 
crosses the external carotid below the tendon of the Digastric muscle. It passes 
beneath the Mylo-hyoid muscle, lying between it and the. Hyo-glossus, and com- 
municates at the anterior border of the latter muscle with the gustatory nerve ; it 
is then continued forwards in the fibres of the Genio-hyo-glossus muscle as far as 
the tip of the tongue, distributing branches to ite substance. 

Branches of this nerve communicate with thé 


Pneumogastric. First and second cervical nerves. 
Sympathetic. Gustatory. 


The communication with the pneumogastric takes place swe to the exit of the 
nerve from the skull, numerous filaments passing between‘ the hypoglossal and 
lower ganglion of the pneumogastric ; sometimes the two nerves are united so an 
to form one mass. 

- The communication with. the sympathetio takes place: opposite. the atlas by 
branches derived from the superior cervical ganglion, and inthe same situation the 
nerve is joined by® filament derived fem the loop connecting the first two carvical 
ROTVOES,, 

: The communication with the gusatory takes plaoe neat ‘the anterior coe 
the ona muscle by numerous filamente which b aaoend npon it, re 
3 
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+ Desoendens noni. — a. ‘Thyro-hycid. * 
Muscular. - Meningeal. 


| The deacendens noni is a long alender branch, which quits the ss hsoalianal 
where it turns round the occipital artery. It descends obliquely across the sheath 
of the carotid vessels, and joins the communicating branches from the second and 
third cervical nerves, just below the middle of the neck, to form aloop. From the 
convexity of this loop branches pass forwards to supply the Sterno-hyoid, Sterno- 
thyroid, and both bellies of the Omo-hyoid. According to Arnold, another filament 
descends in front.of the vessels into the cheat, and joins the cardiac and phrenic 


Fig. 410,—Hypoglonaal Nerve, Cervical Plexus, and theiryBranches. 





nerves. The descendens noni is occasionally contained in the sheath of the carotid 
vessels, being sometimes placed over and sometimes beneath the internal jugular 
‘vein. 


The thyre-hyoid is » small branch, arising from. the hypoglossal near the pos- 
terior border-of the Hyo-glossus ¢ ‘it passes Gbliquely across the great cornu of the 
hyoid bone, and supplies the Thyro-hyoid muscle. 

. The muscular branches are distributed .to the ‘Stylo- glossus, Hyo-gloesus, 
‘Genio-hyoid, and Genio-hyo-glossus muscles. At the under surface of the: tongue, 

wrumerons slender branches pass upwards into the substance of the organ. | 

_ Meningeal branches. As the hypoglossal nerve paeses through the anterior 

ondyloid foramen ’it gives off, eccording to. Laschka several fliaments to: the oo 
yaater in the posterior fossa ofthe base of the skull, . 


The Spinal Nerves. 


spinal nerves are so called, because they take their origin from the spinal 

cord, and are transmitted through the intervertebral foramina on either side 

of the spinal column. There are thirty-one pairs of spinal nerves, which ate 

arranged into the following groups, corresponding to the region of the spine through 
which they pass :— 


Cervical . . . . . 8 pairs. 
‘ Dorsal i 8 a ae a cer 
Lumbar. in ae ; : 5 ys 
Sacral ; ; é ‘ ; Sy; 
Coccygeal . ; : ‘ : I. 


It will be observed, that each group of nerves corresponds in number with the 
vertebra: in that region, except the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, and a 
posterior, or sensory root. ; 


Roots or tHe Sprvatn NERVES, 


The anterior roots arise somewhat irregularly from a linear series of depressions, 
on the antero-lateral column of the spinal cord, gradually approaching towards the 
anterior median fissure as they descend. : 

The fibres of the anterior roots, according to the researches of Dr. Lockhart 
Clarke, are attached to the anterior part of the antero-lateral column ; and, after 
penetrating horizontally through the longitudinal fibres of this tract, enter the grey 
substance, where their fibrils cross each other and diverge in all directions, like 
the expanded hairs of a brush, some of them running more or less longitudinally 
upwards and downwards, and others decussating with those of the opposite side 
through the anterior commissure in front of the central canal. Kdélliker states 
that many fibres of the anterior root enter the lateral column of the same side, 
where, turning upwards, they pursue their course as longitudinal fibres, In other 
respects, the description of the origin of the anterior roots by these observers is 


very similar. 

The posterior roots sre all attached to the cord at the. postero-lateral fissure. 
They enter the grey substance of the posterior cornu, either directly through the 
substantia gelatinosa, or indirectly, by first passing through the white matter of 
the posterior column and winding: round in front of the caput cornu. Those which 
enter the grey matter at once, for the most part turn upwards and downwards, and 
become continuous with the fine nerve-plexus in the central portion of the grey 
matter ; some few fibres pais transversely through the posterior coramissure to the 
opposite side, and others into the anterior cornu. of the same side. ‘ Those fibres 
which enter the grey matter in front. of the caput cornu, reach the posterior vesi- 
éular column and blend with it ; a ioe Sikes peaeng Srvngs it, to become longi- 
tudinal in the posterior column of tha cord. 
| The posterior roots, of the nervos are larger, but the individual, filaments are 
finer and more, delicate than those of the anterior. As their component ‘fibrils 
pass outwards, towards the apertura in the dura mater, they coalesce into two. 
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bundles, saceive: a Gibulat sheath from that membrane, and enter the ganglion 
which is developed upon each root. 

The posterior root of the first cervical nerve forms an exception to these charac- 
ters. It is smaller than the anterior, has frequently no ganglion developed upon it, 
and when the ganglion exists, it is often situated within the dura majer. 

The anterior roots are the smaller of the two, devoid of any ganglionic enlarge: 
ment, and their component fibrils are collected into two bundles, near the inter- 
vertebral foramina. 


GaneLia oF THE SPrvaL Nunvas. 


A ganglion is developed upon the posterior root of each of the spinal nerves. 
These ganglia are of an oval form, and of a reddish colour; they bear a proportion 
in size to the nerves upon which they are formed, and are placed in the interver- 
tebral foramina, external to the point where the nerves perforate the dura mater. 
Each ganglion is bifid internally, where it is joined by the two bundles of the 
posterior root, the two portions being united into a single mass externally. The 
ganglion upon the first and second cervical nerves forms an exception to these 
characters, being placed on the arches of the vertebre over which the nerves pass. 
The ganglia, also, of the sacral nerves are placed within the spinal canal; and that 
on the coccygeal nerve, also in the canal about the middle of its posterior root. 
Immediately beyond the ganglion, the two roots coalesce, their fibres intermingle, 
and the trunk thus formed passes out of the inter-vertebral foramen, and divides 
into an anterior division * for the supply of the anterior part of the body; and a 
posterior division for the posterior part, each containing fibres from-both roots. 


Anterior Divisions oF THE SrinaL Nugvzs. 


The anterior divisions of the spinal nerves supply the parts of the body in front 
of the spine, including the limbs. They are for the most part larger than the 
posterior divisions; this increase of size being proportioned to the larger extent of 
structures they are required to supply. Each division is connected by slender fila- 
ments with the sympathetic. In the dorsal region, the anterior divisions of the 
spinal nerves are completely separate from each other, and are uniform in their 
distribution ; but in the cervical, lumbar, and aii regions, they form intricate 
plexuses previous to their distribution. 


¢ 
Postesion Divisions of THE Srinau NERVES. 


The posterior divisions of the spinal nerves are generally smaller than the 
anterior; they arise from the trunk resulting from the union of the roots, in the 
intervertebral foramina; and, passing backwards, divide into external and internal 
branches, which are distributed to the muscles and integument behind the spine, 
The first cervical and lower sacral nerves are exceptions to these characters. 


CERVICAL NERVES. - 


‘The roots of the cervical nerves increase in size from the firnt to the Afth and 
then remain the same size to the eighth. The posterior roots bear proportion to. 
the anterior as 3 to 1, which is much greater than in any other region, the indi- 
vidual filaments’ being also much larger than those of the anterior roots. In 
direction, the roots of the cervieal are lesa oblique than those of the other, spinal 
nerves. The first cervical nerve ‘is ‘directed 'a little oe and outwards; the 


®* For the sake ot clearness, T have thought it. better + call the branches into 
whisk: the carpound nerve divides “divisions, inatend a as i the foe 
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second is horizontal; the others are directed obliquely downwards and outwards, 
the lowest being the most oblique, and consequently longer than the upper, the 
distance between their place of origin and their point of exit from the spinal canal 
never exceeding the depth of one vertebra. 

The trunk of the first cervical nerve (suboccipital) leaves the ‘spinal canal, 
between the occipital bone and the posterior arch of the atlas; the second, between 
the posterior arch of the atlas and the lamina of the axis ; and the eighth (the last), 
between the last cervical and first dorsal vertebra. : 

Each nerve, at its exit from the intervertebral foramen, divides into an aitericr 
and @ posterior division. The-anterior divisions of the four upper cervical nerves 
form the cervical plexus. The anterior divisions of the four lower ce¢tical nerves, 
together with the first dorsal, form the brachial plexus. 


Postzrion Divisions or THe CarvicaL Nerves. (Fig. 411.) 


_ The posterior division of the firat cervical (sub-occtpital) nerve differs from 
the posterior divisions of the other cervical nerves in not dividing into an external 
and internal branch. It is larger than the anterior, and escapes from the spinal 
canal between the occipital bone and the posterior arch of the atlas, lying behind the 
vertebral artery. It enters the sub-occipital triangle formed by the Rectus capitis 
posticus major, the Obliquus superior, and Obliquus inferior, and supplies the 
Recti and Obliqui muscles, and the Complexus. From the branch which supplies 
the Inferior oblique a filament is given off, which joins the second cervical nerve. 
This nerve also occasionally gives off a cutaneous filament, which accompanies the 
occipital artery, and communicates with the occipitalis major and minor nerves. 

The posterior division of the second cervical nerve is three or four times 
greater than the anterior branch, and the largest of all the posterior cervical divisions. 
Tt emerges from the spinal canal between the posterior arch of the atlas and lamina 
of the axis, below the Inferior oblique. It supplies this muscle, and reeeives a 
communicating filament from the first cervical. It then divides into an external 
and an internal branch. 

The internal branch, called, from its size and distribution, the oobipitalis major, 
ascends obliquely inwards between the Obliquus inferior and Complexus, and 
pierces the latter muscle and the Trapezius near their attachments to the cranium. 
It is now joined by a filament from the third cervical nerve, and ascending on the 
back part of the head with the occipital artery, divides into two branches, which 
supply the integument of the scalp as far forwards as the vertex, communicating 
with the occipitalis minor. It gives off an auricular branch to the back part of the 
ear, and muscular branches to the Complexus. The external branch is often joined 
by the external branch of the posterior division of the third ‘and supplies the Com- 
plexus, Splenius, and Trachelo-mastoid. 

The posterior division of the third cervical is. amaller than the preceding, but 
larger than the fourth ; it differs from the posterior divisions of the other cervical 
nerves in its supplying an additional filament to the integument of the occiput. 
This occipital branch arises from ‘the internal or cutaneous branch beneath the 
Trapezius ; it pierces that muscle, and supplies the skin on the lower and back 
part of the head. It lies to the inner side of the occipitalis major, with which it 
is connected. The posterior division of the third nerve, like tho others, divides 
into an external and internal branch. The iniernal branch passes between. the 
Semispinalis and Complexus, and piereing the Splenius and Trapesius, supplies. 
the. skin over the lattér muscle; theeaternal branch joins with that of the posterior 
division of the second to supply the Splenius, Complexus, and Trachelo-mastoid. 

- The posterior division of the sub-oocipital nerve and the internal. branches of 
the posterior divisions of the second and third cervical nerves are occasionally 
- Joined beneath the Complexus by omanapeeas powers ‘This communication 
‘is — by Cruveilhier as the posterior cervical | 

The posterior divisions of the fourth, fifth, dxth, ovendh: dd hth cervicdi 
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nerves (fig. 418) pass ‘backwards, and divide, behind the posterior Inter-transverse 
muscles, into external and internal branches. The external branches supply the 
muscles at the side of the neck, viz. the Cervicalis ascendans, Traneverealis colli, 
and Trachelo-mastoid. The internal branches, the larger, are distributed differently 
in the upper and lower part of the neck. Those derived from the fourth and fifth 
nerves pass between the Semispinalis and Complexus muscles, and, having reached 
the spinous processes, perforate the aponeurosis of the Splenius and Trapezius, and 
are continued outwards to the integument over the Trapezius, whilst those derived 


¥ 1a. 411.—Posterior Divisions of the Upper Cervical Nerves. 
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from the three lowest cervical nerves are the smallest, and are placed beneath the 
Semispinalis, which. they supply and then pass into the Interspinalis, Multifidus 
spine and Complexts, and send twigs through this latter muscle to supply the 
integument near the spinous processes (Hirschfeld).* 35 = = 3 =: .. 

fess ae 


: © It will-be seen that this statement, made on the authority of Hirschfeld, differs from 

that contained in the last edition of this work.and in many of the text-books gn anatamy, 

_ where it is stated that the posterior Givisions ‘of the three lowest, carvigel nerves do not. 
farnish ‘any cutaneous filaments; “The mbject has ‘been’ carefally investigated by my, 
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Anragion Divisions or THe Cervican Nerves. | 


The anterior division of the first, or suboccipital nerve, is of small size. It 
escapes from the spinal canal through @ groove upon the posterior arch of the atlas. 
In this groove it lies beneath the vertebral artery, to the inner side of the Rectus 
capitis lateralis. As it crosses the foramen in the transverse process of the atlas, it 
receives & filament from the sympathetic. It then descefids, in front of this process, 
to communicate with an ascending branch from the second cervical nerve. 

Communicating filaments from this nerve join the pneumogastric, the hypo- 
giossal and sympathetic, and some branches are distributed to the ReMtus lateralis 
and the two Anterior recti. According to Valentin, the anterior division of the sub- 
occipital also distributes filaments to the occipito-atloid articulation, and mastoid 
process of the temporal bone. 

The anterior division of the second cervical nerve escapes from the spinal 
canal, between the posterior arch of the atlas and the lamina of the axis, and, 
passing forwards on the outer side of the vertebral artery, divides in front of the 
Inter-transverse muscle, into an ascending branch, which joins the first cervical ; 
and one or two descending branches which join the third. It gives off the small 
occipital; a branch to assist in forming the great auricular; another to assist in 
forming the superficial cervical ; one of the communicantes noni, and a filament 
to the sterno-mastoid, which communicates in the substance of the muscle with 
the spinal accessory, 

The anterioy division of/the third cervical nerve is double the size of the pre- 
ceding. At its exit from the intervertebral foramen, it passes downwards and out- 

erno-mastoid, and divides into two branches. The ascending 
ie division of the second cervical ; the descending branch 
passes down in front, of calenus anticus, and communicates with the fourth, 
It gives off the greater part of the great auricular and superficial cervical nerves ; 
one of the communicantes noni;-.a branch to the supra-clavicular nerves; a fila- 
ment to assist in forming the phrenic and muscular branches to the Levator anguli 
scapuls and Trapezius ; this latter nerve communicates beneath the muscle with 
the spinal accessory. Sometimes the nerve to the Scalenus medius is derived from 
this source. 

The anterior division of the fourth cervical i is of the same size as the preceding. 
It receives a branch from the third, sends a communicating branch to the fifth 
cervical, and, passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, forming the supra-clavicular nerves. 
It gives a branch to the phrenic nerve, whilst it is contained in the inter-transverse 
space, and sometimes a branch to the Scalenus medius muscle. It also gives a 
branch to the Levator anguli scapulm and to the Trapezius, which unites with the 
branch given off from the third nerve and communicates beneath the muscle with 
the spinal: accessory 
Tho anterior divisions of the fifth, sixth, seventh, and eighth cervical nerves 
‘are remarkable for their large size. They are much larger than the preceding 
nerves, and are all: of equal size. They assist in the formation of the brachial 
alee | : 







Omrvican Prexus. 


The cervical er (fg. 412) i is formed by the anterior divisions of the Ge 
upper cervical nerves. It is situated opposite the four upper vertebra, resting upon 
the Levator angali —— and poo meee muscles, ee es 
Sterno-mastoid, - 


friend Mr. Ross, demonstrator of saan a 8, Gages ital, who informs that 
‘he hasbeen able to demonstesite th —— suéaneous aan 
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Its branches may be divided into two groups, apenas! and deep, which may 
be thus arranged :— 
{Superficial colli. 
Aacending Auricularis magnus. 
(Occipitalis minor. 
: Sternal. 
Descending Srfpra-clavicular {Caine 
- (Communicating. 
. | Muscular. 
Internal = Gommunicans noni, 
Dee Phrenic. 
E Communicating. | 
oe tMacsuee 


Superficral 


SupERFICIL BRANOHES OF THE CERVICAL PLEXUS. 


The Superficialis Colli arises from the second and third cervical-nerves, turns 
round the posterior border of the Sterno-mastoid about its middle, and passing 
obliquely forwards beneath the external jugular vein to the anterior border of that 
muscle perforates the deep cervical fascia, and divides beneath the Platysma into 
two branches, which are distributed to the antero-lateral parts of the'neck. 

The ascending branch gives a filament, which accompanies the external jugular 
vein; it then passes upwards to the submaxillary region, and divides into branches, 
some of which form a plexus with the cervical branches of the facial nerve beneath 
the Platysma; others pierce that muscle, supply*it, and are distributed to the integu- 
ment of the upper half of the neck, at its fore part, as high as the chin. 

The descending branch (occasionally represented by- two or more filaments) 
pierces the Platysma, and is distributed to the integument of the side and front of 
the neck, as low as the sternum. 

The Auricularis Magnus is the largest of the ascending branches. It arises from 
the second and third cervical nerves, winds round the posterior border of the Sterno- 
mastoid, and after perforating the deep fascia, ascends upon that muscle beneath 
the Platysma to the parotid gland, where it divides into numerous branches. 

The facial branches pass across the parotid, and are distributed to the integument 
of the face ; others penetrate the substance of the gland, and communicate with the 
facial nerve. 

The posterior or auricular branches ascend to supply the integument of the back 
part of the pinna, communicating with the auricular branches of the facial and 
pheumogastric nerves. 

The mastoid branch joins the posterior auricular branch of the facial, and cross- 
ing the mastoid process, is distributed to the integument behind the ear. 

The Occipitalis Minor (fig. 418, p. 694) arises from the second cervical nerve ; 
it curves round the posterior border of the Sterno-mastoid above the preceding, and 
is directed almost vertically along the posterior border of that muscle to the back 
part of the side of the head. Near the cranium it perforates the deep fascia, and is 
continued upwards along the side of the head behind the ear, supplying the | integu- 
ment and Occipito-frontalis muscle, and communicating with the occipitalis major, 
auricularis magnus, and posterior auricular branch of the facial. 

This nerve gives off an auricular branch, which supplies the Attollens aurem 
and the integument of the upper.and back part of the auricle, communicating with 
the mastoid branch of the auricularis magnus. This branch is occasionally derived 
from the great occipital nerve. The occipitatis minor varies in size ; it is occasion: 
ally double. : | 
- The Descending or supraclavicular branches arise from the third snd fourth 
vetvical nerves; emerging beneath the posterior border of the. Sterno-mastoid, they. 
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descend -in the interval: between that muscle and the Trapezius, and divide into 
branches, which are arranged, according to their position, into’ three groups. 

The nner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Sterno- -mastoid, and supplies the integument as far as the 
median lime. ¢. 

‘The middie or clavicular branch crossés the clavicle, and’ supplies the integu- 
ment over the Pectoral and Deltoid muscles, communicating with the cutaneous 
branches of the upper intercostal nerves. The clavicular branch has been known 


to pass through a foramen in the clavicle, at the junction of the outer with the 
middle third of the bone. ps 


Fa. 4I 2.—Plan of the Cervical Plexus. 
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_ The external or acromial branch passes obliquely across the outer surface of 
the Trapezius and the acromion, age supplies the ae of the upper and 
back part of the shoulder. | 


Daxr BRaNnoune OF THE Carvroar Pit Inrernat Smnms. 


The communicating branches consist of several filaments, which pass from the 
loop between the first and second cervical nerves in front of the atlas to the 
pheumogastric, hypoglossal, and sympathetic ; and « communicating bratich 
between the fourth and fifth cervical: 

Muscular branches supply the Anterior recti and Reotus lateralis muscles ; 
they ‘provéed: ee the rst cervical nerve, and from the Apop formed. between, it 
and the second, - a | 
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The Communicans Woni (fig. 410) consists usually of two filaments, one being 
derived from the second, and the other from the third cervical. These filamente 
- pass downwards on the outer side of the internal jugular vein, cross in front of 
the vein a little below the middle of the neck, and form a loop with the descendens 
noni in front of the sheath of the carotid vessels. Occasionally, the junction of 
these nerves takes place within the sheath. 

The Phrenic Nerve (internal respiratory of Bell) arises from the third and 
fourth cervical nerves, and receives @ communicating branch from the fifth or 
sometimes from the fifth and sixth. It descends to the root of the neck, lying 
obliquely across the front of the Scalenus anticus, passes over the first part of the 
subclavian artery, between it and the subclavian vein, and, as it enters the chest, 
crosses the internal mammary artery near its origin. Within the chest, it descends 
nearly vertically in front of the root of the lung, and by the side of the pericardium, 
between it and the mediastinal portion of the pleura, to the Diaphragm, where it 
divides into branches, which separately pierce that muscle, and are distributed to 
its under surface. 

The two phrenio nerves differ in their length, and also in their relations at the 
upper part of the thorax. 

The right nerve is situated more deeply, and is shorter and move vertical in 
direction than the left; it lies on the outer side of the right vena innominata and 
superior vena Cava. 

The left nerve is rather longer than the right, from the inclination of the heart 
to the left side, and from the Diaphragm being lower on this than on the opposite 
side, At the upper part of the thorax, it crosses in front of the arch of the aorta 
to the root of the lung. 

Each nerve supplies filaments to the pericardium and pleura, and near the 
chest is joined by a filament from the sympatlfetic, and, occasionally, by one from 
the union of the descendens noni with the spinal nerves: this filament is found, 
according to Swan, only on the left side. Itis also usually connected by a filament 
with the nerve to the Subclavius muscle. Branches have been described as passing 
to the peritoneum. 

From the right nerve, one or two filaments pass to join in a small ganglion with 
phrenic branches of the solar plexus: and branches from this ganglion are distri- 
buted to the hepatic plexus, the suprarenal capsule, and inferior vena cava. From 
the left nerve, filaments pass to join the phrenic plexus of the sympathetic, but 
without any ganglionic enlargement. 


Durr BranoHes OF THE CERVICAL PrEexus. Externat SERIES. 


Communicating branches.—The cervical plexus communicates with the spinal 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the occipital 
triangle, and beneath the Trapezius. 

Muscular branches are distributed to the Sterno-mastoid, Levator anguli 
scapulm, Scalenus medius and Trapezius. 

The branch for the Sterno-mastoid is derived from the second cervical, the 
Levator anguli scapulp receiving branches from the third, and the Trapezius 
branches from the third and fourth. The Scalenus medius is supplied sometimes 
from the third, sometimes the fourth, and occasionally from both nerves. 


Tan BEaCHIAL Pumxus. (Fig. 413.) 


The Brachial Plexus is formed by the union of the anterior branches of the four 
lower cervical and the greater part of the first dorsal nerves. It extends from the 
lower part of the side of the neck to the axilla. It is very broad and presenta little 
of a plexiform arrangement at its commencement, is narrow opposite the clavicle, 
‘becomes broad, and forms a mote dense interlacement in the axilla, and divides 
opposite the ooracoid process into numerous branches for tle supply of the upper. 
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limb. The nerves which form the plexus-ate all similar in size, and their mode 
of communication is subject to considerable variation, so that no one plan can be 
given as applying to every case. The'following appears, however, to be the most 
constant arrangement. The fifth and sixth cervical unite together soon after their. 
exit from the intervertebral foramina to form a common trank. The eighth cervical 
and first dorsal also unite to form one trunk. So that the nerves forming the 
plexus, as they lie on the Scalenus modius, external to the outer border of the 
Scalenus anticus, are blended into three trunks: an outer one formed by the 
janction of the fifth and sixth cervical nerves; a middle one, consisting of the 
seventh cervical nerve; and an inner one formed by the junction of the eighth 
cervical and first dorsal nerves. As they pass beneath the clavicle, eich of these 


Fia. 453.—Plan of the Brachial Plexus. 
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three trunks divides into two branches, an anterior and a posterior. The anterior 
divisions of the outer and middle trunks then unite to form’ a common cord, which 
is situated on the outer side of the middle part of the axillary artery, and is called. 
the outer cord of the brachial plexus. The anterior division of the inner trunk, 
formed by the union of the eighth cervical and first dorsal, courses down on the 
inner side of the axillary artery in the middle of the axilla, and forms the tnner 
cord of the brachial plexus. The posterior cords of the outer trunk (formed by 
the junction of the fifth and sixth nerves) and of the middle trunk (the seventh 
nerve) unite together to form the posterior cord of the brachial plexus, which is 
gituated behind the sécond portion of the axillary artery, From this posterior 
trunk are given.off the two lower subscapular nerves; the upper subscapular nerve 
being given off from the posterior division of the outer trunk prior to its junction 


with the posterior division of the middf# trunk. The posterior trunk divides into 
the circumfex and musculo-spiral nerves ; and the latter of these two nerves is 
subsequently joined by the posterior division of the inner trunk, formed by the 
union of the eighth cervical and first dorsal.* 

The brachial plexus communicates with the sara plexus ‘iy ry branch from 
the fourth to the fifth nerve, and with the phrenic nerve bya branch from the fifth 
cervical, which joins that nerve on the Anterior scalenus muscle : the cervical and 
first dorsal nerves are also joined by filaments from the middle and inferior cervical 
ganglia of the sympathetic, close to their exit from the intervertebral foramina. 

Relations.—In the neck, the brachial plexus lies at first between the Anterior 
and Middle scaleni muscles, and then above and to the outer side of the subclavian 
artery : it then passes behind the clavicle and Subclavius muscle, lying.upon the 
first serration of the Serratus magnus, and the Subscapularis muscles. Jn the 
axtila it is placed on the outer side of the first portion of the axillary artery; it 
surrounds the artery in the second part of its course, one cord lying upon the outer 
side of that vessel, one on the inner side, and one behind it’; and at the lower part 
of the axillary space gives off its terminal branches to the upper extremity. 

Branches.—The branches of the brachial plexus are arranged into two groups, 
viz. those given off above the clavicle, and those below that bone. . 


BRANCHES ABOVE THE CLAVICLE. 


Communicating. Posterior thoracic. 
Muscular. Suprascapular. 


The communicating branch with the phrenic is derived from the fifth cervical 
nerve or from the loop between the fifth and sixth j ; it joins the phrenic on the 
Anterior scalenus muscle. 

The musoular branches supply the Longus colli, Scaleni, Rhomboidei, and Sub- 
clayius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral foramina. The rhomboid 
branch arises from the fifth cervical, pierces the Scalenus medius, and passes be- 
neath the Levator anguli scapuls, which it occasionally supplies, to the Rhomboid 
muscles. The nerve to the Subclavius is a small filament, which arises from the 
fifth cervical at its point of junction with the sixth nerve; it descends in front of 
the subclavian artery to the Subclavius muscle, and is usually connected by a 
filament with the phrenic nerve. 

The posterior thoracic nerve (long thoracic, external respiratory of Bell) 
(fig. 416), supplies the Serratus magnus, and is remarkable for the length of its 
course. It sometimes grises by two roots, from the fifth and sixth cervical nerves 
immediately after their exit from the intervertebral foramina, but generally by 
three roots from the fifth, sixth, and seventh nerves. These unite in the substance 
of the Middle scalenus muscle, and, after emerging from it, the nerve passes down 
behind the brachial plexus and the axillary vessels, resting on the outer surface of 
the Serratus magnus. It extends along the side of the chest to the lower border 
of that musele, and supplies it with numerous filaments. 

The suprascapular nerve (fig. 417) arises from the cord formed by the fifth and 


* It will be noticed that this description varies from that in previous editions, which . 
was the formerly-accepted description of the plexus, The investigations of anatomists, 
and especially of Mr. Clement Lucas, have proved, mde bc hag that this description was not 
strictly correct, and the account given above substanti aha uae oe of Mr. Lucas, 
as well as with that pf Henle; the main point of the posterior 
division of the inner trunk, whieh, ‘by the way, is an hapseler peyay fesoleuls in point ot 
size, does not assist in forming the posterior cord of the plexus, but is entirely concerned 
in forming the musculo-spiral nerve. This I have found, in my investigation, to be the 
more constant arrangement of the two. The student must not expect, however, to find in 
every instance an exact counterpart of the above description, since the plexus is subject in 
= roe re the greatest ab degra and. there i compiiea een that an —- ou 

nerves, may oat arrangement may 
a ee Mr piped # paper in the Gupa Bo Hospital Reports, 1875). | 
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sixth cervical nerves ;. passing obliquely odfwards beneath the Trapezius, it enters 
the supraspinous fovea, through the notch in the upper border of the scapula ; and, 
passing beneath the Supraspinatus muscle, curves in front of the spine of the 
scapula to the infraspinons fosaa. In the supraspinous fossa it gives off two 
branches to the Supraspinatus muscle, and an articular filament to the shoulder- 
joint ; and in the infraspinous fossa it gives off two branches to the Infraspinatus 
muscle, besides some filaments to the shoulder-joint and scapula. 


BRANCHES BRLOW THE CLAVICLE. 
Tothechest .. : . Anterior thoracic. } 
"+h Subscapular. 

Totheshouldr. . . . { etm “pe 

Musculo-cutaneous. 

3 | Internal cutaneous. 
Lesser internal cutaneous 
To the arm, fore-arm, and hand Median. 
ae 
Musculo-spiral. 

The branches given off below the clavicle, are derived from the three cords of 
the brachial plexus, in the following manner :— | 

From the outer cord, arise the external of the two anterior thoracic nerves, the 
musculo-cutaneous nerve, and the outer head of the median. 

From the inner cord, arise the internal of the two anterior thoracic nerves, the 
internal cutaneous, the lesser internal cutaneous (nerve of Wrisberg), the ulnar and 
inner head of the median. 

From the posterior cord, arise two of the three subscapular nerves, the third 
arising from the posterior division of the trunk formed by the fifth and sixth 
cervical nerves: the cord then divides into the musculo-spiral and circumflex 
nerves. 

The Anterior Thoracic Nerves (fig. 416), two in number, supply the Pectoral 
muscles. 

The external, or superficial branch, the larger of the two, arises from the outer 
cord of the brachial plexus, through which its fibres may be traced to the fifth, 
sixth, and seventh cervical nerves. It passes inwards, across the axillary artery 
and vein, pierces the costo-coracoid membrane, and is distributed to the under 
surface of the Pectoralis major. It sends down a communicating filament to join 
the internal branch, which forms a loop round the inner side of the axillary artery. 

The internal, or deep branch, arises from the inner cord and through it from 
the eighth cervical and first dorsal, It passes upwards between the axillary artery 
and vein (sometimes perforates the vein), and joins with the filament from the 
superficial branch. It then passes to the under surface of the Pectoralis minor 
muscle, where it divides into a number of branches, which supply the muscle on 
its under surface. Some of the branches pass through the muscle; others wind 
round its upper border and pierce the costo-coracoid membrane to supply the 
Pectoralis major. 

The Subseapular Nerves, threo in number, supply the Subscapularis, Teres 
major, and Latissimus dorsi muscles. The fasciculi of which they are composed 
may be traced to the fifth, sixth, and seventh carvical nerve. 

The upper subscapular nerve, the smallest, enters the upper part of the Sub- 
scapularis muscle. 

The’ lower subscapular nerve enters the axillary border of the Subscapulsris, 
and terminates in the Teres mnajor. oo a ee is sometimes supplied by s 
separate branch. 

” The middle or long subscapular, the saaoeet ob ths three, follows the course of 
the subscapular artery, along the. posterior wall of the axilla to the Latissimus: 
dorsi, through which it may be traced as far as ite lower border. = 


686 | SPINAL NERVES. 


The Cieuatan Herve (fig. 417) supplies some of the muscles, and the integu- 
ment of the shoulder, and the shoulder-joint. I¢ arises’ from the posterior cord of 
the brachial plexus, in common with the mteculo-spiral nerve, and its fibres may 
be traced through the posterior cord to the fifth, sixth, and seventh cervical 
nerves. It is at first placed behind the axillary artery, between it and the Sub- 
scapularis muscle, and passes downwards and outwards to the lower border of that 
muscle. It then winds backwards, in company with the posterior circumflex 
artery, through a quadrilateral space, bounded above by the Teres minor, below 
by the Teres major, internally by the long head of the Triceps, and externally by. 
the neck of the humerus, and divides into two branches. 

The upper branch winds round the neck of the humerus, beneath the Deltoid, 
with the posterior circumflex vessels, as far as the anterior border of that muscle, 
supplying it, and giving off cutaneous branches, which pierce the muscle and 
ramify in the integument covering its lower part. 

The lower branch, at its origin, distributes filaments to the Teres minor and 
back part of the Deltoid muscles. Upon the filament to the former muscle 4 
gangliform enlargement usually exists. The nerve then pierces the deep fascia, 
and supplies the integument over the lower two-thirds of the posterior surface of 
the Deltoid, as well as that covering the long head of the Triceps. « 

The circumflex nerve, before its division, gives off an articular filament, which 
enters the shoulder-joint below the Subscapularis. 

The Musculo-Cutaneous Nerve (fig. 416) (external cutaneous or perforans Cas- 
serit) supplies some of the muscles of the arm, and the integument of the fore- 
arm. It arises from the outer cord of the brachial plexus, receiving filaments from 
the fifth, sixth, and seventh cervical nerves, opposite the lower border of the 
Pectoralis minor. It then perforates the Coraco-brachialis muscle, passes obliquely 
between the Biceps and Brachialis anticus, tf the outer side of the arm, and, a 
little above the elbow, winds round the outer border of the tendon of the Biceps, 
and, perforating the deep fascia, becomes cutaneous. This nerve, in its course 
through the arm, supplies the Coraco-brachialis, Biceps, and part of the Brachialis 
anticus muscles. It sends a small branch to the bone, which enters the nutrient 
foramen with the accompanying artery and a filament, from the branch supplying 
the Brachialis anticus, to the elbow-joint. 

The cutaneous portion of the nerve passes behind the median cephalic vein, and 
divides opposite the elbow-joint, into an anterior and a posterior branch. 

The anterior branch descends along the radial border of the fore-arm to the 
wrist, and supplies the integument over the outer half of the anterior surfacé. At 
the wrist-joint itis placed in front of the radial artery, and some filaments, piercing 
the deep fascia, accompany that vessel to the back of the wrist, supplying the 
carpus. The nerve then passes downwards to the ball of the thumb, where it 
terminates in cutaneous filaments. It communicates with a branch from the radial 
nerve, and the palmar cutaneous branch of the median. 

The posterior branch passes downwards, along the back part of the radial side 
of the fore-arm to the wrist. It supplies the integument of the lower third of the 
fore-arm, communicating with the radial nerve, and the external cutaneous branch 
of the musculo-spiral. 

The Internal Cutaneous Nerve (fig. 416) is one of the smallest branches of the 
brachial plexus. It arises from the inner cord in common with the ulnar and 
internal head of the median, and, at its commencement, is placed on the inner side 
of the brachial artery. . It derives its fibres from the eighth cervieal and first dorsal 
nerves. It passes down the inner side of the arm, pierces the deep fascia with the 
basilio. vein, about the middie of the limb, and, becoming cutaneous, divides into 
branches... ~ 

This nerve gives ‘ff, aaa axils, a totenecus filament, which pitiroos ‘the. 
fancia and supplies the integuanet covering the Bidaps muscke, neatly as far as the 
elbow. ‘This filament lies « little external to the commen trank, from which it 
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. The Poe branch, the larger of the two, passes usually in front of, but ooca- 
behind, the median basilic vein. It then descends on the anterior surface 

of rere side of the fore-arm, distributing filaments to the integument as far as 

the wrist, and communicating with a cutaneous branch of the ulnar nerve. 

The posterior branch passes obliquely downwards on the inner side of the 
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basilic vein, passes behind the internal condyle of the humerus to the back of the 
fore-arm, and descends on the posterior surface of its ulnar side, as far as the 
wrist, distributing filaments totheintegument. It communicates, above the elbow, 
with the leaser internal cutansous, and above the wrist, with the dorsal cutaneous 
branch of the ulnar nerve (Swan). : 

The Lesser Internal Ontaneous Merve (nerve of Wrisberg) (fg. 416) is 
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distributed to iienitientdaidinmicidile erm. It is the smallest of the 
branches. of the brachial plexus, and arising from the inner cord, with the internal 
cutaneous and ulnar nerves, received its fibres from the eighth cervical and first 
dorsal nerves. It passes through the axillary space, at first lying behind, and then 
on the innes side of the axillary vein, and communicates with the intercosto- 
humeral nerve, It descends along the inner side of the brachial artery, to 
the middle of the arm, where it pierces the deep fascia, and is distributed to the 
integument of the back part of ‘the lower third of the arm, extending as far as the 
elbow, where some filaments are lost in the integument in front of the inner con- 
dyle, and others over the olecranon. It communicates with the posterior branch 
of the internal cutaneous nerve. ’ 

In some cases the nerve of Wrisberg and interoosto- humeral are connected by 
two or three filaments, which form a plexus at the back part of the axilla. In 
other cases, the intercosto-humeral is of large size, and takes the place of the 
nerve of Wrisberg, receiving merely a filament of communication from the brachial 
plexus, which represents the latter nerve. In other cases, this filament is wanting, 
= place of the nerve of Wrisberg being supplied entirely from the intercosto- 

umeral, 

The Median Nerve (fig. 416) has received its name from the course it takes 
along the middle of the arm and fore-arm to the hand, lying between the ulnar 
and the musculo-spiral and radial nerves. It arises by two roots, one from the 
outer, and one from the inner cord of the brachial plexus; these embrace the 
lower part of the axillary artery, uniting either in front or on the outer side of 
that vessel. It receives filaments from all five cords of the brachial plexus. As it 
descends through the arm, it lies at first on the outer side of the brachial artery, 
crosses that vessel in the middle of its course, usually in front, but occasionally 
behind it, and lies on its inner gide to the bend of the elbow, where it is placed 
beneath the bicipital fascia, and is separated from the elbow-joint by the Brachialis 
anticus. In the fore-arm, it passes between the two heads of the Pronator radii 
teres, and descends beneath the Flexor sublimis, lying on the Flexor profundus, to 
within two inches above the annular ligament, where it becomes more superficial, 
lying between the tendons of the Flexor sublimis and Flexor carpi radialis, beneath, 
or rather to the ulnar side of, the tendon of the Palmaris longus, covered by the 
integument and fascia. It then passes beneath the annular ligament into the 
hand. In its course through the fore-arm it is accompanied by a small artery. 

Branches.—No branches are given off from the median nerve in the arm. Jn 
the ‘fore-arm its branches are, muscular, anterior interosseous, and palmar 
cutaneous. 

The muscular branches supply all the superficial muscles on the front of the 
fore-arm, except the Flexor carpi ulnaris, These branches are derived from the 
nerve near the elbow. The branch furnished to the Pronator.radii teres often arises 
above the joint. 

The anterior interosseous supplies the deep muscles on the front of the fore- 
arm, except the inner half of the Flexor profundus digitoram. It accompanies the 
anterior interosseous artery along the interosseous membrane, in the interval 
between the Flexor longus pollicis and Flexor profundus digitorum muscles, both 
of which it supplies, and terminates below in the Pronator. quadratus. 

The palmar cutaneous branch arises from the median nerve at the lower part 
of the fore-arm. It pierces the fascia above the annular ligament, and descending 
over that ligament divides into two branches : of which the outer supplies the skin 
over the ball of the thumb, and communicates with the anterior branch of the 
external cutaneous nerve ;. and the-tamer supplies the integument of the palm of 
the hand, communicating: ‘with the cutaneous branch of the ulnar. 

In the palm of the hand, the mefiian nerve is covered: by the integument and ; 
palmar fascia, and rests upon the tendons of the Flexor muscles. In this situation 
it becomes enlarged, somewhat flattened, of a reddish colour, ‘and ‘divides into 
two branches. | Of a aa a branch to some of the 
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musoles of the thumb, and digital branches to the thumb and index finger ; the 
internal supplying digital branches to the —- sides of the index and middle, 
and of the middle and ring fingers. 

. The branch to the ears of the thumb isa short nerve, which subdivides to 
supply the Abductor, Opponens, and outer head of the Flexor brevis pollicis 
muscles; the remaining muscles of this group being supplied by the ulnar nerve. 

The digital branches are five in number: The first and second pass along the 
borders of the thumb, the external branch communicating with branches of the 
radial nerve. The third passes slong the radial side of the index finger, and sup- 
plies the first Lumbricalis muscle. The fourth subdivides to supply the adjacent 
sides of the index and middle fingers, and sends a branch to the second Lumbri- 
calis muscle. The fifth supplies the adjacent sides of the middle and ring fingers, 
and communicates with a branch from the ulnar nerve. . 

Each digital nerve, opposite the base of the first phalanx, gives off a dorsal 
branch, which joins the dorsal digital nerve from the radial, and runs along the 
side of the dorsum of the finger, to end in the integument over the last phalanx. 
At the end of the finger, the digital nerve divides into a palmar and a dorsal 
branch ; the former of which supplies the extremity of the finger, and the latter 
ramifies round and beneath the nail. The digital nerves, as they run along the 
fingers, are placed superficial to the digital arteries. 

The Ulnar Nerve (fig. 416) is placed along the inner or ulnar side of the upper 
limb, and is distributed to the muscles and integument of the fore-arm and hand. 
It is smaller than the median, behind which it is placed, diverging from it in its 
course down the arm. It arises from the inner cord of the brachial plexus, in 
common with the inner head of the median and the internal cutaneous nerve, and 
derives ita fibres from the eighth cervical and first dorsal nerves. At its commence- 
ment, it lies at the inner side of the axillary artery, and holds the same relation 
with the brachial artery to the middle of the arm, From this point it runs obliquely 
across the internal head of the Triceps, pierces the internal intermuscular septum, 
and descends to the groove between the internal condyle and the olecranon, accom- 
panied by the inferior profunda artery. At the elbow, it rests upon the back of the 
inner condyle, and passes into the fore-arm between the two heads of the Flexor 
carpi ulnaris. In the fore-arm, it descends in a perfectly straight course along its 
ulnar side, lying upon the Flexor profundus digitorum, its upper half being covered 
by the Flexor carpi ulnaris, its lower half lying on the outer side of the muscle, 
covered by the integument and fascia. The ulnar artery, in the upper third of its 
course, is separated from the ulnar nerve by a considerable interval ; but in the 
rest of its extent, the nerve lies to its inner side. At the wrist, the ulnar nerve 
crosses the annular ligament on the outer side of the pisiform bone, a little behind 
the ulnar artery, and immediately beyond this bone divides into two nee super- 
ficial and deep palmar. 

Tho branches of the ulnar nerve are :— 

Articular (elbow). 
Muscular. | , 

Tn the fore-arm ~ Cutaneous. In the hand ee cant I palmar, 
Dorsal cutaneous. P . 
Articular (wrist). 

The artioular branches distributed to the elbow-joint consist of several small 
filaments. They arise from ne nerve as it lie in the groove between the. inner 
condyle and olecranon. — 

The muscular branches are two in number, one supplying the Flexor carpi 
ulnaris, the other, the inner half of the Flexor profundus digitorum. They arise 
fromthe trunk of the nerve near the elbow. © — 

"Tih eutancous Branch aices fom the ulnae nerve about the middle of the fore 
ar, and divides into two branches, 

The cass farniacls (Ereciuansily abyesi) pases tho Goan teacle Hee the wrist, and is 


“ULNAR. 


distributed to the integument, conamunioating with branchoftheinternal eutancous 


nerve. — 


Soi. 


The sesond branch (palmar outineous) liea on the ulnar artery, which it ac- 
a pose Stamens eetewining remnd the vessel it ends in the 
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branch arises sbout two 
inches above the wrist; it 


passes backwards bgyeath the 


Flexor carpi ulnaris, per-_ 
forates the deep fascia, and 
running along the ulnar side 
of the back of the wrist and 
hand, supplies the inner side 
of the little finger, and the 
adjoining sides of the little 
and ring fingers; it commu- 
nicates with the posterior 
branch of the internal cuta- 
neous nerve, and sends a 
communicating filament to 
that branch of the radial 
nerve which supplies the ad- 
joining sides of the middle 
and ring fingers. 

The articular filaments to 
the wrist are also supplied by 
the ulnar nerve. 

The superficial palmar 
branch supplies the Palmaris 
brevis, and the integument 
on the inner side of the hand, 
and terminates in two digital 
branches, which are distri- 
buted, one to the ulnar side 
of the little finger, the other 
to the adjoining sides of the 
little and ring fingers, the 
latter communicating with a 
branch from the median, The 
digital branches are distri- 
buted to the fingers in the 
same manner as the digital 
branches of the median al- 
ready described. 

The deep palmar branch 
passes between the Abductor 


' and Flexor brevis minimi 


digiti muscles, and follows 


' the course of the deap palmar 


arch beneath the flexor ten- 


dons. At its origin, it supplies the muscles of the little finger. As it crosses the 
deep part of the hand, it.sends two branches to each interosseous space, one: for 
the Dorsal and one for the Palmar interosseous muscle, the branches to the second 
and third Palmar interossei supplying filaments to the two inner Lumbricales 
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enue At ita termination between the thamb.and index finger, +t sapplics. the 
Adductor pollicis and the inner head of the Flexor brevis pollicis. 

. The MusouloSpiral Herve (fig..417), the'largest branch of the brachial plexus, 
supplies the muscles of the back pari of the arm and fore-arm, and the integument 
of the same parts, as well as that of the back of the hand. It ariges from the 
posterior cord of the brachial plexus by a@ common trunk with the circumflex nerve, 
and is afterwards joined by the posterior division of the trunk, formed by the junc- 
tion of the eighth cervical.and first dorsal nerves. It receives filaments from all the 
five spinal nerves forming the brachial plexus. At its commencemeni it is placed 
behind the axillary and upper part of the brachial arteries, passing down in front 
of the tendons of the Latissimus dorsi and Teres major. It, winds round the 
humerus in the musculo-spiral groove with the superior profunda artery, passing from 
the inner side of the bone, between the internal and external heads of the Triceps 
muscle. It pierces the external intermuscular septum and descénds between the 
Brachialis anticus and Supinator longus to the front of the external condyle, where 
it divides into the radial and posterior interosseous nerves. 

The branches of the musculo-spiral nerve are:—__ 

’ Muscular. Radial, ~ 
Cutaneous. Posterior interosseous. “ 

The muscular branches are divided into internal, posterior, and external ; they 
supply the Triceps, Anconeus, Supinator longus, Extensor carpi radialis longior, 
and Brachialis anticus. These branches are derived from the nerve, at the inner 
side, back part, and outer side of the arm. 

The internal muscular branches supply the inner and middle heads of the Triceps 
muscle. That to the inner head of the Triceps, is a long, slender filament, which 
lies close to the ulnar nerve, as far as the lower third of the arm, and is often in- 
timately connected with it. 

The posterior muscular branch, of large size, arises from the nerve in the groove 
between the Triceps and the humerus. It divides into branches which supply the 
outer head of the Triceps and Anconeus muscles. The branch for the latter muscle 
is a long, slender filament, which descends in the substance of the Triceps to the 
Anconeus. 

The external muscular branches supply the Supimator longus, Extensor carpi 

Sradialis longior, and, usually, the outer part of the Brachialis anticus. 

- The cutaneous branches are three in number, one internal and two external. 

The internal cutaneous branch arises in the axillary space, with the inner mus- 
cular branch. It is of small size, and passes through the axilla to the inner side 
of the arm, supplying the integument on its posterior aspect nearly as far as the 
olecranon. In its course it crosses beneath the intereosto-humeral, with which it 
communicates. 

The two external cutaneous branches perforate the outer head of the Triceps, at 
its attachment to the humerus. The upper and smaller one follows the course of 
the cephalic vein to the front of the elbow, supplying the integument of the lower 
half of the upper arm on its anterior aspect. e lower branch pierces the deep 
fascia below the insertion of the Deltoid, and passed: down along the outer side of 
the arm and elbow, and along the back part of the radial side of the fore-arm to 
the wrist, supplying the integument in its course, and joining, near its termination, 
with the posterior branch of the external cutaneous nerve. 

The radial nerve passes along the front of the radial side of the fore-arm to 
the commencement of its lower third, It lies at first a little to the outer side of 
the radial artery, concealed beneath the Supinator longus. In the middle third 
of the fore-arm, it lies beneath the same muscle, in close relation with the outer 
side of the artery. It quits the artery about<three inches above the wrist, passes 
beneath the tendon of the Supinator longus, and, piercing the deep fascia at the 
outer border of the fore-arm, divides into two branches 

‘The external branch, the smaller of the two, supplies the integument of the 
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radial side and ball of the thumb, joining with the anterior branch of the external | 
cutaneous nerve. 

The internal branch communicates, above the wrist, with the posterior branch 
from the external cutaneous, and, on the back of the hand, forms an arch. with the 
dorsal cutaneaus branch of the ulnar nerve. It then divides into three digital nerves, 
which are distributed as follows: the first supplies the ulnar side of the thumb and 
the radial side of the index finger; the second, the adjoining sides of the index and 
middle fingers; and the third, the adjacent borders of the middle and ring fingers.* - 
The latter nerve communicates with & filament from the dorsal branch of the ulnar 
nerve. 

The Posterior Interosseous Nerve wizids to the back of the fore-arm, though the 
fibres of the Supinator brevis, and passes down between the superficial and deep 
layer of muscles, to the middle of the fore-arm. Considerably diminished in size, 
it descends on the interosseous membrane, beneath the Extensor secundi internodii 
pollicis, to the back of the carpus, where it presents a gangliform enlargement from 
which filaments are distributed to the ligaments and articulations of the carpus. 
It supplies all the muscles of the radial and posterior brachial regions, excepting 
the Anconeus, Supinator longus, and Extensor carpi radialis longior. 


DORSAL NERVES. (Fig. 418.) 


The dorsal nerves are twelve in number on each side, The first appears between 
the first and second dorsal vertebrm, and the last between the last dorsal and first 
lumbar. 

The roots of origin of the dorsal nerves are of small size, and vary but slightly 
from the second to the last. Both roots are very slender; the posterior roots only 
slightly exceeding the anterior in thickness. They gradually increase in length 
from above downwards, and pass down in contact with the spinal cord for a distance 
equal to the height of, at least, two vertebre, in the lower part of the dorsal region, 
before they emerge from the spinal canal. They then join in the intervertebral 
foramen, and, at their exit, divide into two primary divisions, a posterior (dorsal), 
and an anterior (intercostal). 

The first and last dorsal nerves are peculiar i In some respects (see pp. 695, 696), 


Posterior Divisions of THE Dorsau NERvEs. 


The posterior divisions of the dorsal nerves, which are smaller than the anterior, 
pass backwards between the transverse Processes, and diyide into external and 
internal branches. 

The external branches increase in size from above downwards. They pasa 
through the Longissimus dorsi, to the cellular interval between it and the Sacro- 
lumbalis, and supply those muscles, as well aa their continuations upwards to the 
head, and the Levatdres costarum ; the five or six lower nerves also give off cuta- 
neous filaments, 

The internal branches of the six upper nerves pass. inwards to the interval 
between the Multifidus spins and Semispinalis dorsi muscles, which they supply ; 
and then piercing the origin ‘of the Rhomboidei and Trapezius, become cutaneous 
by the side of the spinous processes.. The internal branches of the six lower 
nerves are distributed to the Multifidus ne without giving off any ait 
filamenis. 

The cutaneous. branches of the dorsal nerves ate twelve in number, the six 
‘upper. being derived from the internal branches, and the six lower from the 


* Ao ‘0 Hutchingon, the digital iarve to the thiamb reaches oa as high a tho 
root of the nail: on the forel as high wien the middle of the second : on the 


iniddle and ring fingers not ot high than the first phelangesl ‘exestingesnet) Hosp. Gas. 
vol. iii, pp. 319. | on 
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Fig, 418.—§ ial and deep distribution of the. ior branches of the spinal nerves 
tint Hinoield and to ilié). On the left side the cutancous branchas are represented 
_ lying on the superficial layer of muscles. On the right side the superficial muscles have 
been removed, the Splenius capitis and Complexus divided in the neck, and the Erector 
Spine civuied aed per removed in the back, 
the spinal | 


, 0 as to expose the posterior divisions of 
nerves near origin, = . 
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external branches. The fornier pierce the Rhomboid and Trapenius muscles, 
close to the. spinous processes, and ramify in the integument. They are frequently 
furnished ‘with gangliform enlargements; The six lower cutaneous branches 


pierce the Serratus posticus inferior and Latissimus dorsi, in a line with the angles 
of the ribs. °. 


ANTERIOR Divisions oF ‘THE Dorsat NERVHS. 


The anterior divisions of the dorsal nerves (intercostal nerves) are twelve in 
number on each side. They are, for the most part, distributed to the parietes of 
the thorax and abdomen, separately from. each other, without being joined in a 
plexus; in which respect they differ from the other spinal nerves. Each nerve is 
connected with the adjoining ganglia of the sympathetic by one or two filaments. 
The intercostal nerves may be divided into two sets, from the difference they 
present in their distribution. The six upper, with the exception of the first and 
the intercosto-humeral branch of the second, are limited in their distribution to the 
parietes of the chest. The six lower supply the parietes of the chest and abdomen, 
the last one sending a cutaneous filament to the hip. 

The first dorsal nerve.—The anterior division of the first dorsal nerve divides 
into two branches: one, the larger, leaves the thorax in front of the neck of the 
first rib and enters into the formation of the brachial plexus; the other and 
smaller branch, runs along the first intercostal space, forming the first intercostal 
nerve and terminates on the front of the chest, by forming the first anterior cuta- 
neous nerve of the thorax. The first intercostal nerve gives off no lateral cutaneous 
branch. — 

The upper six dorsal nerves.—The anterior divisions of the second, third, fourth, 
fifth, and sixth dorsal nerves and the small branch from the first dorsal are con- 
fined to the parietes.of the thorax, and are named upper or pectoral intercostal 
nerves. They pass forwards in the intercostal spaces with the intercostal vessels, 
being situated below them. At the back of the chest they lie between the pleura 
and the External intercostal muscle, but are soon placed between the two planes 
of intercostal muscles as far as the middle of the rib. They then enter the sub- 
stance of the Internal intercostal muscles, and running amidst their fibres as far as 
the costal cartilages, they gaiu the inner surface of the muscles and lie between 
them and the pleura. Near the sternum, they cross the internal mammary artery 
and Triangularis sterni, pierce the Internal intercostal and Pectoralis major muscles 
and supply the integument of the mamma and front of the chest, forming the 
anterior cutaneous nerves of the thorax; the braneh from the second nerve be- 
coming joined with the supra-clavicular nerves of the cervical plexus. 

Branches.—Numerous slender muscular filaments supply. the Intercostal and 
Triangularis sterni muscles. Some of these branches, at the front of the chest, 
cross the costal cartilages from one to another intercostal space. 

Lateral cutaneous nerves.—These are derived from the intercostal nerves, mid- 
way between the verfebre and sternum ; they pierce the External intercostal and 
Serratus magnus muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and the fore part of the 
cheat, supplying the integument of the chest and mamma, and the upper digitations 
of the external oblique. — 

The posterior branches are reflected backwards, to supply the integument over 
the scapula and over the Latissimus dorsi. : 

The first intercostal nerve has no lateral cutangous branch; The lateral cuta- 
neous branch of the second intercostal nerve is of large size, and does not divide 
like the other nerves into an anterior and posterior branch. It is named, from its 
origin and distribution, the intercosto-htmeral nerve (fig. 416). “Tt pierces the Bix- 
ternal iatercostal muscle, croases the axilla to the inner side ofthe arm, ‘and joins 
with a lament from the nerve of Wrisberg. rag hp agers dP 
the skin of the upper half of the inner and back part of the:arzm, communicating 
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with the internal cutaneous’ branch of the musoulo-spital nerve. The sizeof this 
nerve is in inverse proportion to the size of the other cutaneous nerves, : especially 
the nerve of Wrisberg. A second intercosto-humeral nerve is frequently given off 
from the third intercostal. It supplies filaments to the armpit. sa inner aide of 
the arm. 

The lower six dorsal nerves.—Tho anterior divisions of the cet: eighth, . 
ninth, tenth, and eleventh dorsal nerves are continued anteriorly from the inter- 
costal spaces into the abdominal wall, and the twelfth dorsal is continued throughout 
its whole course in the abdominal wall, since it is placed below the last rib ; hence 
these nerves are named lower or abdominal intercostal nerves. They have (with 
the exception of the last) the same arrangement as the upper ones as far.as the 
anterior extremities of the intercostal spaces, where they pass behind the costal 
cartilages, and between the Internal oblique and Transversalis muscles, to the 
sheath of the Rectus, which they perforate. They supply the Rectus muscle, and 
terminate in branches which become subcutaneous near the linea alba. These 
branches, which are named the anterior cutaneous nerves of the abdomen, supply 
the integument of the front of the belly ; they are directed outwards as far as the 
lateral cutaneous nerves. The lower intercostal nerves supply the Intercostal and 
Abdominal muscles, and, about the middle of their course, give off lateral cutaneous 
branches, which pierce the External intercostal and External oblique muscles, 
and are distributed to the integument of the abdomen, the anterior branches pass- 
ing neatly as far forwards as the margin of the Rectus; the posterior branches 
passing to supply the skin over the Latissimus dorsi, where they join the dorsal 
cutaneous nerves. 

The last dorsal is larger than the other dorsal nerves. Its anterior division runs 
along the lower border of the last rib in front of the Quadratus lamborum, perforates 
the aponeurosis of the Transversalis, and passes forwards between it and the 
Internal oblique, to be distributed in the same manner as the preceding nerves. 
It communicates with the ilio-hypogastric branch of the lumbar plexus, and is 
frequently connected with the first lumbar nerve by a slender branch, the dorsi 
lumbar nerve, which descends in the substance of the Quadratus lumborum. 

The lateral cutaneous branch of the last dorsal is remarkable for its large size ; 
it perforates the Internal and External oblique muscles, passes downwards over the 
crest of the ilium in front of the ilixe branch of the ilio-hypogastric (fig. 425), and 
is distributed to the integument of the front of the hip, some of its filaments extend- 
ing a8 low down as the trochanter major. It does not divide into an qnterior 
and posterior branch like the others. 


‘ LUMBAR NERVES. 


The lumbar nerves are five in number on each side; the first appears between 
the first and second lumbar vertebrm, and the last between the last lumbar and the 
base of the sacrum. 

The roots of the lumbar nerves are the largest, and their filaments the most 
numerous, of all the spinal nerves, and they are closely aggregated together upon the 
lower end of the cord. The anterior roots are the smaller: but there is not the same 
disproportion between them. and the posterior roots as in the cervical nerves. The 
roots of these nerves have a vertical direction, and are of considerable length, more 
especially the lower ones, since the spinal cord does not extend beyond the first 
lumbar vertebra. The roots become joined in the intervertebral foramina ; and the 
nerves, BO formed, divide at their exit into two divisions, anterior and posterior. 


Postunion Divistons Ove THE ‘Loasan Nunvae. 


_. Bho posterior atvisions of the lumbar nerves (fig. 418) diminish in size from 
above downwards ; ee 
into external and internal branehes, wy 


‘LUMBAR PLEXUS. os ig 


5 ih lc i icin acca 
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aponeurosis of the Latissimus dorsi niusclo, and descend over the back part of the 
crest of ‘the ilium, to be distributed to the integument of the gluteal region, some 
of the filamepts passing as-far.as the trochanter major. 

‘The internal branches, the-amaller, pass inwands close to shie articular proosesos 
of the vertebra, and suppy ca Maltifidus ee and apr muscles. : 


Apermnton, Drvyisions or THE. Liman Nzaves.. 


The anterior divisions of the lumbar nerves increase in size froma above down- 
wards. At.their origin, they communicate with the lumbar. ganglia of the sym- 
pathetic by long slender filaments, which accompany the lumbar arteries round the. 
sides of the bodies of the vertebre, beneath the Paoas musole. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi, distri : 
filaments to it and the Quadratus lumborum. The anterior divisions of the four’ 
upper nerves are connected together in this situation by anastomotic loops, and form’ 
the lumbar plexus. The anterior division of the fifth lumbar, joined with a branch. 
from the fourth, descends acroas the base of the sacrum to join the anterior division 
of the first sacral nerve, and assist in the formation of the sacral plexus. The cord 
resulting from the union of the fifth lumbar, and the branch from. the fourth, is 
called the lumbo ~taoral nerve. 


Loumpar Puexus. 


The lumbar plexns is formed by the loops of communication between the anterior 
divisions of the four upper lumbar nerves. The plexus is narrow above, and often 
connected with the last dorsal by a slender branch, the dorst-lumbar nerve; it is 
broad below, where it is joined to the sacral plexus by the lumbo-sacral cord. It is 
situated inthe substance of the 
Fis. 419-—Plan of the Lumber Plexus, ‘Pea muasele nots its POserior 

C. WITH IR DORBAL. | , processes of the lumbar vertebra, 

‘ | The mode in which the 

I | — 8 | plexus is formed is the follow- 

| ing :—The first lunibar nerve 

sensivis a branch from the last 
: a LID = MORYNAL, dorsal, and. gives off the ilio- 
iH | hypogastris and ilio-inguinal, 
, SS ecwro-cruea, 8nd a communicating branch. 

| | which passes down to the second 

lumbar and forms a part of the 

genito-crural nerve. The second 

gives off the remainder of the 


genito-crural, and a descending 
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~~ 


crural, and pertly into the obtu- 

‘Te third leanbat nerve givesoff» tall Slamant to the extemal cutaneoss sail 
divides into two'lazge: branches, whisk which assist in forming the anterior erural and 
‘obturator narves. “When the accossory obtuxstor exists, soni of its fibres sire derived: 
from this third neve. Sn 
. 7 3 
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fourth. nerve gives 0 ouriytinnioating Glamoi 40. the fifth amd divides inté:two 
branches, which. complete the anterior craral and obturator. ‘Sometimes :it also 
es ee ee : 

this arrangement it follows that the ilio-hypogestzic and iio-ingninal ‘are 
- derived ee from the frst lumbar nerve... The genito-crural pertly from the 
first,. but principally from the second nerve. . The external cutaneous for the most 
part from the second, ‘but receiving «a small filament from the third; The anterior 
crural and obturator by — derived from the —— third, and fourth. And the 


“Fra: 420-—The eee Plexus and its Branches.* - 
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accessory obturator, when it exists, from the third and fourth, probably rovsiving 
also some fibro from the second through its communicating branch 
|The branches of the jumbar ‘plexus are the 


oe Tlio-hypogastrie. | - Obturator.: “ > 
. ‘ ‘Tio- n ‘ i. e ™ z ee ad A ol iv rate. : 


The Diohypogastric Nerve,(euperior oubcnils i scul) Getiabiceen Cueibe 
jumbar nerve, Tt emerges from:the outer border of the Psoas muscle -at ite upper 
part, and crosses obliquely in front of the. ‘Guadratus lamboruzn 40 the arest’of the 
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lium. Sidhe Transversalis musclo-at its bank part, individ , 
‘between it and the Internal oblique ito two branches, fino and hypogastric. : 
The éliae branch pierces the Internal and External oblique musales immediately 
‘sbove the crest of the ilium, and is distributed to the integument of the gluteal 
region, behind the lateral outanagus branch of the last dorsal nerve (fig. 425). The 
sive of this nerve bears on inverse: proporticn to that f the cutanacus beach of the 
last dorsal nerve. 

The hypogastric branch (fig. 42%) continues onwards between the Internal oblique 
and Tranaversalis mustles. It then pierces the Internal oblique, and near the middle 
line perforates the sponourosis of the External oblique above the external gbdominal 
ring, and is distributed to. the integument covering the hypogastric regi 

The ilio- ae ai herve ee with the last dorsal and "Ti ‘inguinal 


The INoinguindl! Nerve (infervor musoulo-cutaneous), amaller- than the pre- 
eine. arises with it thom -. first lumbar nerve. It emerges from the-outer border 
of the Psoas just below thé ilio-hypogastric, and passing obliquely across the Quad- 
ratus lumborum Tiacus muscles, perforates.the Transversalis, near the fore 
part of the crest of thé ilium, and communicates with the ilio-hypogastric nerve 
between that musclé and the Internal oblique. The nerve then pierces the Internal 
oblique, distributing filaments to it, and accompanying the spermatic cord through 
the inguinal canal, it escapes at the external abdominal ring, and is distributed to 
the integument of the upper and inner part of the thigh; and to the sorotum in 
the male, and to thd labium in the female. The size of this nerve is in inverse 
proportion to that df the ilio-hypogastric. Occasionally it is very small,'and ends 
by joining the ilio-hypogastric ; in such cases, a branch from the ilio- hypogastric 
takes the place af the ilio- inguinal, or the latter nerve may be altogether absent. 

The Genito-crural Nerve arises from the second lumbar, and by a few fibres 
from the cord of communication between it and the first, It passes obliquely 
through the substance of the Psoas, descends on its surface to: near Poupart’s 
ligament, and divides into a genital and crural branch. 

The genital branch descends on the external iliac artery, peaiinn @ few filaments 
round that vessel; it then pierces the fascia transversalis, or passes through the 
internal abdominal ring, ‘descends along the back part of the spermatic cord to the 
scrotum, and supplies, in themale, the Cremaster muscle. In the female, it accom- 
panies the round ligament, and is lost upon it. 

The crural branch papses along the inner margin of the Psoas muscle, beneath 
Poupart’s ligament, into the thigh, entering the sheath of the femoral vessels, and 
lying superficial and. a litle external to the femoral artery. It pierces the anterior 
layer of the sheath of the-vessels, and becoming superficial ,by passing through the 
fascia lata, it supplies the skin of the anterior aspect of the thigh as far as midway 
between the pelvis and khee, On the front of the thigh it cammunticates with the 
outer branch of the middle cutaneous nerve, derived from she anterior crural. 

A few filaments from this nerve may be traced on to the femoral artery ; they 
are derived from the ngrva as it passes beneath Poupart’s ligament. | 

The External Cutazeons Merve arises from the second and third lumbar nerves. 
It emerges from the outer border of the Peoas muscle about its middle, and crosses 
the Iliacas muscle sbliquély, to the notch immediately beneath the anterior superior 
spine of the ilinm,. where it passes under Poupart’s ligament into the thigh, and 
divides into two brankhes of nearly equal size. 

The anterior ‘rrcpch dosednds Ya Sn aponenrote-canal foesied in tha, hasia Iain, 
becomes carte 9 bout four inches below Poupart’s ligament, and. ‘divides ‘into 
branches which ard distributed to the integument ‘slong the aitterior and outer part 
of the thigh, as fak gpwn ae the knee, This nerve cousaioily ttriermibontes with. 
the long saphenous.perye in front of fie knee-joint. ss | 

_ The posterior branch pierces the fascia lata, and subdivides int bratiches which | 
: ee ee ee oo 
“Petegument from the crest of the ilium as far as the middle of the thigh. es 
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of the thigh; ‘the articulations of the hip and knee, and -oceasionally the integument 
of the thigh and leg. - Tt arises by two’ branches ; one from the: third, the other from 
the fourth jumbar nerve, receiving also. some fibres from the second. It descends 

the inner fibres of the Psoas.inusele, and ‘emerges from its inner border 
near the brim of the pelvis; it then rms along the lateral wall of the pelvis, above 
the obturator vessels,.to the upper part. of the obturator foramen, where it anters- 
the thigh, and divides into an anterior and a posterior branch separated by the 
Adductor brevis muscle.’ 

‘The anterior branch (fig, 422) passes down i in front of the Addustor brevis, being 
covered by the Pectinens and Adductor longus; and at the lower bord of the 
latter muscle communicates with the internal cutaneous and internal saphenous 
nerves, forming a kind of plexus. It then descends upon the femoral aah upoR« 
which it is finally distributed. y . 

This nerve, near the obturator foramen, gives off an articular bratich to the hip. 
joint. Behind the Pectineus, it distributes muscular branches to the Adductor 
longus and Gracilis, and occasionally to the Adductor brevis and Pectinens, and 
receives & communicating branch from the accessory obturator nerve. — 
Occasionally this communicating branch is continued down, as a cutaneous 
branch, to the thigh and leg. This occasional cutaneous branch emerges from > 
beneath the lower border of the Adductor longus, descends along the posterior 
margin of the Sartorius to the inner side of the knee, where it pierces the deep 
fascia, communicates with the long saphenous nerve, and is distributed to the 
integument of the inner side. of the leg, as low down as its middle. When the 
branch is small, its place is supplied by the internal cutaneous nerve. 

The posterior branch of the obturator nerve pierces the Obturator externus, 
sending branches to supply it, and*passes behind the Adductor brevis on the front 
of the Adductor magnus, where it divides into numerous muscular branches, which 
supply the Adductor magnus, and occasionally the Adductor brevis. One of the 
branches gives off a filament to the knee-joint. 

The articular branch for the knee-joint perforates the lower part of the Adductor 
magnus, and enters the popliteal space ; if then descends upon the popliteal artery, 
as far as the back part of the knee-joint, where it perforates the posterior ligament, 
and is distributed to the Sa as membrane. It gives filaments to the artery in 
its course. . 

The Accessory Obturator Nerve (fig. 420) is of a small size, and arises either 
from the obturator nerve near its origin, or by separate filaments from the third and 
fourth lumbar nerves, probably receiving also some fibres from the second through 
its communicating branch. It descends along the inner border of the Psoas muscle, 
crosses the body of the pubes, and passes beneath the Pectineus muscle, where it 
divides into numerous branches. One of these supplies the Pectineus, penetrating 
its under surface ; another is distributed to the hip-joint; while a third communi- 
cates with the anterior branch of the obturator nerve. This branch, when of large 
size, is prolonged (as already mentioned),.as a cutaneous branch, to the leg. The 
accessory obturator nerve is not constantly found; when absent, the hip-joint re- 
ceives two branches from ‘the obturator nerve. Occasionally it is very amall, and 

becomes lost in the capsule of the hip-joint. : 

The Anterior Craral Nerve (figs. 420, 422) is the largest ‘branch of the lumbar 
plexus. It supplies muscular branches to the Lliacus, Peotineus, and all the musoles 
on the front of the: thigh, excepting the Tensor vagine femoris; cutaneous fila- 
ments to the front and inner side of the thigh, and to the leg and foot ; snd articular 
branches to the knée. It arises from the third and fourth tambar nerves, receiving 
also a fasciculus from the second. It descends through the fibres of the Psoss 
 Mauscle, emerging. ‘fom it at the lowe?’ part of its outer boner } and passes down 
‘between it and the-Tlisous, and beneath Ponpart’s ligament, into the thigh; where 
-it becomes somewhat flattened;.end divides into:.an anterigr or ontaneous, atid: 


ors 


yor wt t~:Ci«(!SC«S:COR AT NERVES. : 


posterior or muiséolar part. Bensath Pooper’ ligament, i i npatned tea the 
femoral artery by the Psoas ‘muscle, and lies beneath the iliac fascia. 
: Wishée tho ‘nalvss; ao walethoe ovusal ‘lies. givee GB Sicms Un cules Wide 4sens 
small branches to the Diacus, and a branch to the femoral artery, which is.distri- 
‘bated upon the upper part of that. vessel. . The origin of this branch varies ; it 
cocasionally arises higher than usual, or it may arise lower down in the thigh. 
Eaternal to the pelvis, the following branches are given off:—~ — ae 


- From the Anterior Division.” | From the Posterior Division, 
Middle cutaneous. : Muscular, 
Internal cutaneous. | oe : 

_ Long saphenous. i: 


The middle cutaneous nerve (fig. 42 1) pierces the faacia lata. (occasionally the 
Sartorius also) about three inches below Poupart’s ligament and divides into two 
branches, which descend in immediate proximity along the fore.part of the thigh, 
distributing numerous branches to the integument as low as the front of the knee, 
where it communicates with a branch of the internal saphénous nerve. Its outer 
branch communicates, above, with the crural branch of the genitorural nerve ; 
and the inner branch with the internal cutaneous nerve below. The Sartorius 
muscle is supplied by this or the following nerve. 

The internal cutaneous nerve passes obliquely across the upper part of the 
sheath of the femoral artery, and. divides in front, or at the inner side of that 
vessel, into two branches, anterior and internal. 

The anterior branch perforates the fascia lata at the lower third of the thigh, 
and divides into two branches, one of which supplies the integument as low down 
as the inner side of the knee; the other crosses the patella to the outer side of the 
joint, communicating in its course with the long saphenous nerve. A cutaneous 
filament is occasionally given off from this nerve, which accompanies the long 
saphenous vein; and it sometimes communicates with the internal branch of the 
nerve, 

The internal branch descends along the inner border of the Sartorius muscle to 

the knee, where it pierces the fascia lata, communicates with the long saphenous 
nerve, and gives off several cutaneous branches. The nerve then passes down the 
inner side of the leg, to the integument of which if is distributed. This nerve, 
beneath the fascia lata, joins in a plexiform network, by uniting with branches of 
the long saphenous and obturator nerves (fig. 422). When the communiating 
branch from the latter nerve is large and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the plexus, 
occasionally giving off'a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments, which pierce the fageia 
lata, to supply the integument of the inner side of the thigh, accompanying the long 
saphenous vein. One of these filaments passes through the saphenous opening; & 
second becomes subcutaneous about the middle of the. thigh ; and a third pierces 
the fascia at its lower third. __ 

The long, or internal saphenous nerve, ' is the largest of the cutaneous branches 
-of the anterior crural. It aariee the femoral artery where his vessel passes 
beneath the Sartorius, and lies on its outer side, beneath the aponeurotic covering 
of Hunter's canal, ae far as the opening in the lower part of the Adductor magnus. 
Jt then quits the artery, and descends vertically along the ixmer. side of the knee, 
beneath the Sartorius, pierces the deep fascia between. the tendons of the Sartorius 
and Gracilis, and becomes subcutaneous. . The nerve then passes along the inner 
‘side of the leg, accompanied by the internal saphenous yein, descends’ behind. the 
internal border of the. tibia, and, at the lower third ‘of the leg, divides into two 
‘branches : one continues its course along he margin of the: tibia, terminating st 


“ Ons of the miusclin of the thigh, the Sartorius, rveives the marvoiis mepy hon 
group. i. 
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3 the inner ankle; ‘the cthar passes in front of the ankle, and is distributed to the 
integument along the inner side of the foot, as far as tie gront toe, communicating 
with the injérnal branch of the muscnlo-cufaneous nerve. 

Branches; —Phe long saphenous nerve, about. the middle of the. thigh, gives off 

8 @ communicating branch, which joins the plexus formed by. the obturstor and 
internal cutaneous nerves. 
. At the inner side of the knee, it gives off a large branch fn, cami patella), 
which pierces the Sartorius and ‘faocie lata, and is distributed to the integument in 
front of the patella. This nerve communicates above the knee with the anterior 
branch of the internal cutaneous; below the knee, with other. branches of the long 
saphenous ;. and, on the outer side of the joint, with. branches ‘of the m¥@dle and 
external cutaneous nerves, forming a plexiform network, the plarus patella. The 
cutaneous nerve of the patella ig occasionally small, and terminates by joining the 
internal cutaneous, which supplies its place in front of the knee. 

Below the knee, the branches of the long saphenous nerve are distributed to the 
integument of the front and inner side of the leg, communicating with the cuta- 
neous branches from the internal cutaneous, or obturator nerve. 

The deep group of branches of the gece crural nerve are muscular and 
articular, 

The muscular branches supply the Pootinen' and all the muscles on the front 
of the thigh except the Tensor vaginsw femoris, which 4 is supplied from the superior 
gluteal nerve, and the Sartorius, which is supplied by flamente from the middle or 
internal cutaneous nerves. 

The branches to the Pectineus, usually two in “number, pass tds behind 
the femoral vessels, and enter the muscle on its anterior surface. 

The branch to the Rectus muscle enters its under surface highup 

The branch to the Vastus externus, of large size, follows the course. of the de- 
scending branch of the external circumflex artery to the lower part 4 the muscle. 

_It gives off an articular filament to the knee-joint. . 

The branches to the Vastue internus and Crureus ‘enter the’ mitale of those 
muscles, the one to the Vastus internus supplying a filament to the kneg-joint. 

The articular branches, two in number, supply the knee-joint, One,.a long 
slender filament, is derived from the nerve to the Vastus é¢xternus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The othey is derived from 
the nerve to the Vastus internus. It descends along the ‘internal intermuscular 
septum, accompanying the deep branch of the anastomotica magna ‘artery, pierces 
the capsular ligament of the joint on its inner side, and supplies the synovial 
membrane. 


THE SACRAL AND COCCYGEAL NERVES. 


The sacral nerves are five in number on each side. The four upper ones pass 
from the sacral canal, through the sacral foramina ; the fifth through the foramen 
between the sacrum and coccyx. 

The roots of origin of the upper sacral (and lumbar) nerves: are the largest of 
all the spinal nerves ; whilst — of the lowest sacral and coceygeal nerve are 
~ the smallest. - 

The roots of isias nerves are of very considerable length, being longer ther: 
those. of any of the other spinal nerves, on account of the spinal cord not extending 
beyond the first lumbar vertebra. From their great length, and the appéarance 
they present in connection with the spinal cord, the roots of origin of these nerves 
‘axe called collectively the cauda equina. Hach ssoral and cocoygeal nerve divides 
into two divisions, anterior and posterior. 

- The -pouterior ‘sacral nerves (fig. 423) are suiall, diminish in sine’ from ‘above 
, ae sxoapt the ‘last, from the sacral sanal by the posterier 
sacral 


‘The. Hures suppor ones ce coved te ait rm the ena, by th 
Multifidas spins, and divide into external and internal branches, oa) 


o4-  SBINAT,. NERVES. 


_ The tatersal Sronches are xxoall, and supply the Multifidus spine. . 

The external branches join with one another, and with. the last oe and 
fourth sacral nerves, by means of communicating loops. .These branches pass out- 
warda, to the outer surface of the great sacro-seiatic ligament, where they form a 
second series of loops beneath the. Glutets maximus.. Cataneous ‘branches from 
this second series of loops, usually three-in numiber, pierce the Gluteus maximus :. 
one near the posterior inferior spine of the iliam ; another opposite the end of the 
sgcraum; and:the third, midway between the other two. - They supply the integn- 
ment over the posterior part of the gluteal region. | 

The two lower posterior sacral nerves are situated below the Multifdus sping. 
cers are of amall size, and do ad divide into internal and external branchies,. but 


Fic. scaler Posterior Sacral Nerves. 





join with each other, and with the coccygeal nerve, so as to form loops on the back 
of the sacrum, filaments from which supply the integument over the coccyx. 

The coceygeal nerve divides into its anterior and posterior division in the spinal 
canal. The. posterior division is the smaller. It does not divide, but receives, as 
already mentioned, a communicating branch from the last sacral, and is lost:in the 
fibrous structure on the -back of the coccyx. 

The anterior sacral nerves diminish in size from sbove downwards. ‘The four 
upper ones emerge from the anterior.sacral foramina: the anterior division of the 
‘fifth, after emerging from the spinal canal through ite terminal opening, curves 
forwards between the sacrum and the coccyx. All the anterior sacral nerves com- 
municate with the sacral ganglia of the sympathetic, at their exit from the sacral: 
foramina. The first nerve, of large size, unites with the lambo-sacral cord, formed 
by the fifth lumbar, and.s braneh from the fourth... The second, equal in size to 
the preceding, and the third, abont one-fourth the size of the second, unite with 
this trunk, and form, with a small fascicalua from the ely al he - 

7 a visceral branch being given off ixpm the third nerve tothe bladder, : : 


' .AXOBAL PLEXUS. 988 


“he fourth anterior sacral nerve ‘senda-a branch to join the sacral plexus. The 
remaining portion of the nerve divides into visceral and muscular branches: and 
® communicating filament descends. to join the fifth sacral nerve. The visceral 
branches are distributed to the viscera of the pelvis, communicating with the 
sympathetic nerve. These branches ascend upon thé rectum and bladder: in the 
female, upon the vagina and bladder, communicating with branches of the sym- 
pathetic to form the hypogastric plexus. The muscular branches ate distributed 
to the Levator ani, Coccygeus, and Sphincter ani. Outaneous filaments arise from 
the latter branch, which supply the integument between the anus and coccyx. 
Another cutaneous branch is frequently given off from this nerve, thoggh some- 
times from the pudic (Schwalbe). It perforates the great sacro- aciaiia Tossasat 
and winding round the lower border of iat maximus, supplies the skin over 
the lower and inner part of this muscle, — 

The fifth anterior sacral nerve, after peisiply from the inwex end of the sacral 
canal, curves forwards through the fifth sgorgf: foramen, formed between the lower 
part of the sacrum and the transverse process of the first piece of the coccyx. It 
pierces the Coccygeus muscle, and descends upon its anterior surface to the tip of 
the coccyx, where it again perforates the muscle, to be distributed to the integu- 
ment over tke back part and side of the coccyx. This nerve communicates above 
with the fourth sacral, and below with the coccygeal nerve, and supplies the 
Coccygeus muscle. 

The anterior division of the coccygeal nerve is a delicate filament which 
escapes at the termination of the sacral canal; it passes downwards behind the 
rudimentary transverse process of the first piece of the Coccyx, and curves forwards, 
through the notch between the first and second pieces, piercing the Coccygeus 
muscle and descending on its anterior surface to near the tip of the coccyx, where 
it again pierces the muscle, to be distributed to the integument over the back part 
and side of the coccyx. It is joined by a branch from the fifth anterior sacral as 
it descends on the surface of the coccygeus muscle. 


Sacran Prexus. (Fig. 424.) 


The sacral plexus is formed by the lumbo-sacral cord, the anterior divisions of 
the three upper sacral nerves, and part of that of the fourth. These nerves pro- 
ceed in different directions ; the upper ones obliquely downwards and outwards, 
the lower one nearly horizontally, and they ali unite into a single, broad, flat cord. 
The sacral plexus is triangular in form, its base corresponding with the exit of the 
nerves from the sacrum, its apex with the lower part of the great sacro-sciatic fora- 
men. It rests upon the anterior surface of the Pyriformis,eand is covered in front 
by the pelvic fascia, which separates it from the sciatic and pudic branches of the 
internal iliac artery, and from the viscera of the pelvis. 

The branches of the sacral plexus are :— 

Muscular. Pudic, 
Superior gluteal. Small sciatic. 
Great Sciatic. 


The muscular branches supply the Pyriformis, Obturator internus, the two 
Gemelli, and the Quadratus femoris. The branch to the Pyriformis arises either 
from the plexus, or from the upper sacral nerves before they enter the plexus: the 
branch to the Obturator internus arises at the junction of the lumbo-sacral: and 
first sacral nerves ;. it passes out of tha pelvis through the great sacro-sciatic fara. 
men, crosses behind the spine of the ischium, and’ exiters the pelvis again through 
the lesser sacro-sciatic foramen to the inner surface of the Obturator internus ; the 
bee Oe ee ee ee 
pudic nerve ; the amall branch to the Gemiellus inferior and Quadratus femoris . 
arises foi the lower part of the plexus’: popes ahaa enpmcer peng a 
foramen, apd courses down beneath the Gemelli and tendon of the Obturator 
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internus, and- supplies the muscles on their deep or anterior surface. It gives 
off an articular branch to the hip-joint. a ras nialas 
from me upper part of the great sciatic nervé, 


Fig. 424.—Side View of. Pelvis, shown = Sacral Plexus, ¢ 
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_ The Superior Gluteal Nerve (fig. 426) arises from the back part of the lumbo- 
sacral cord; it passes from the pelvis through the great sacro-sciatic foramen 
above the Pyriformis muscle, accompanied by the gluteal vessels, and divides into 
@ superior and an inferior branch. 

The superior branch follows the line of origin of the Gluteus minimus, and 
supplies it and the Ginteus medius. 

The inferior branch crosses obliquely between the Gluteus minimus and medius, 
distributing filaments to both these muscles, and terminates in the Tensor vagine 
femoris, extending nearly to its lower end. 

The Pudic Nerve arises from the lower part of the sacral plexus, and leaves the 
pelvis, through the great sacro-sciatic foramen, below the Pyriformis. It then 
crosses the spine of the ischium, and re-enters the pelvis through the lesser sacro- 
sciatic foramen. It accompanies the pudic vessels upwards and forwards along 

. the outer wall of the ischio-rectal fossa, being contained in a sheath of the obturator 

fascia, and divides into two terminal branches, the perineal nerve, and the dorsal 
nerve of the penis. Near its origin, it gives off the inferior hemorrhoidal nerve. 
* The tnferior hamorrhoidal nerve is oceasionally derived from the sacral plexus. 
It passes across the ischio-rectal fossa, with its accompanying vessels, towards the 
lower end of the rectum, and is distributed to the integument round the anus. 
Branches of this nerve communicate with the inferior pudendal and superficial 
perineal nerves at the fore part of the perinzum. 

The perineal nerve, the inferior and larger of the two terminal branches of the 
pudio, is situated below the pudic artery. -It acoompanies the sgperficial perineal 
artery in the perineum, dividing into cutancous and muscular branches. 2 


Fra. 425.— 


Extremity. Posterior View. , tremity.* Posterior View. 
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The cutanéous ranches (superficial perineal) are two in Humber; posterior and 
anterior. The posterior branch passes to the fore part of the iscohio-rectal fossa, 
distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior hmmorrhoidal nerve ; it then passes forwards, 
with the anterior branch, to the back of the scrotum, communicating with the 
anterior branch and with the inferior pudendal. The antertor branch passes to the 
fore part of the iechio-rectal fossa, .in front of the preceding, and accompanies it to 
the scrotum and under part of the penis. This branch gives one or two filaments 
to the Levator ani. 

The muscular branches are distributed to the Transversus perinei, Accelerator 
uring, Erector penis, and Compressor urethre. The nerve of the bulb supplies 
the corpus spongiosum ; some of its filaments run for some distance on the suriace 
before penetrating.to the interior. . 

The dorsal nerve of the penis is.the superior division of the pudic | nervo; it 
accompanies the pudic artery along the ramus of the ischium, piercing the posterior 
layer of the deep perineal fascia, it runs forwards along the inner margin of the 
ramus of the pubes, between the two layers of the deep fascia: It then pierces the 
anterior layer, and in company with the dorsal artery of the penis, passes through 
the suspensory ligament and running forwards is distributed to the glans. On the 
penis, this nerve gives off a cutaneous branch, which runs along the side of the 
organ; it is joined with branches of the sympathetic, and supplies the integument 
of the upper surface and sides of the penis and prepuce, giving a large branch to 
the corpus cavernosum. 

In the female, the pudic nerve is distributed to the parts analogous to those in 
the male ; its superior division terminating in the clitoris, its inferior in the ex- 
ternal labia and perinenm. 

The Small Sciatic Nerve (fig. 426) supplies the integument of the perineum and 
back part of the thigh and leg, and one muscle, the Gluteus maximus. If is usually 
formed by the union of two branches, which arise from the lower part of the sacral 
plexus. It issues from the pelvis through the great sacro-sciatic foramen below the 
Pyriformis muscle, descends beneath the Gluteus maximus with the sciatic artery, 
and at the lower border of that muscle passes along the back part of the thigh, 
beneath the fascia lata, to the lower part of the popliteal region, where it pierces the 
fascia and becomes cutaneous. It then accompanies the external saphenous vein 
below the middle of the leg, its terminal filaments communicating with the external 
saphenous nerve. 

The branches of the small sciatic nerve are muscular (inferior gluteal and 
cutaneous. 

The infertor gluteak® consist of several large branches given off to the under 
surface of the Gluteus maximus, near its lower part. 

The cutaneous branches consist of two groups, internal and ascending. 

The internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh,.on its posterior aspect. One branch, longer than the rest, 
the infertor pudendal, curves forward below the tuber ischii, pierces the fascia lata 
and passes forwards beneath the superficial fascia of the perineum: to be distributed 
to the integument of the scrotum in the male and the labium in the female, com- 
municating with the superficial perineal and inferior hamorrhoidal nerves. 

The ascending cutaneous branches consist .of two or three filaments, which turn 
upwards round the lower Horder of the Gluteus maximus, to supply the integument 
covering its surface, Onei>r two filaments occasionally descend along the outer side 
of the thigh, supplying the” integument as far as the middle of that region. 

Two or three branches are given off from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh ; they supply the integument of the back part of the 
thigh, popliteal region, and upper part of thé leg. 
|. © Some authors describe this nerve as a separate branch of the sacral detived 


from: the lumbo-sacral cord, and the first and second sacral nerves. | If: rit 
a rule, very intimately connected with the small sciatic at ite origin... 
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The Great Sciatic Nerve (fig. 426) supplies nearly the whole of the integument 
of the leg, the muscles of the back of the thigh and those of the leg and foot. It 
is the largest nervous cord in the body, measuring three quarters of an inch in 
breadth, and is the continuation of the lower part of the sacral plexus. It passes 
out of the pqlvis through the great sacro-sciatic foramen, below the Pyriformis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part of the thigh to about its lower third, where it divides into two 
large branches, the internal and external popliteal nerves. 

This division may take place at any point between the sacral plexus and the 
lower third of the thigh. : When the division occurs at the plexus, the two nerves 
descend together, side by side ; or they may be separated, at their commencement, 
by the interposition of part or the whole of the Pyriformis muscle. As.the nerve 
descends along the back of the thigh, it rests at first upon the External rotator 
muscles, in eompany with the small sciatic nerve and artery, being covered by the 
Gluteus maximus ; lower down, it lies upon the Adductor magnus, and is covered 
by the long head of the Biceps. 

The branches of the nerve, before its division, are articular and musoular, 

The articular branches arise from the upper part of the nerve ; they supply the 
hip-joint, pexforating its fibrous capsule posteriorly. These branches are sometimes 
derived from the sacral plexus. 

The muscular branches are distributed to the Flexors of the leg: viz., the Biceps 
Semitendinosus, and Semimembranosus, and a branch to the Adductor magnus. 
These branches are given off beneath the Biceps muscle. 

The Internal Popliteal Nerve, the larger of the two terminal branches of the 
great sciatic, déscends along the back part of the thigh, through the middle of the 
popliteal space to the lower part of the Popliteua muscle, where it passes with the 
artery beneath the arch of the Soleas, and becomes the posterior tibial. It lies at 
first very superficial, and at the outer side of, and some distance from, the popliteal 
vessels ; opposite the knee-joint, it is in close relation with the vessels, and crosses 
to the inner side of the artery. 

The branches of this nerve are the articular, muscular, and a cutaneous branch, 
the external or short saphenous nerve. 

The articular branches, usually three in number, supply the knee-joint ; two of 
these branches accompany the.superior and inferior internal articular arteries ; and 
a third, the azygos artery. 

The muscular branches, four or five in number, arise from the nerve as it lies 
betwean the two heads of the Gastrocnemius muscle ; they supply that muscle, the 
Plantaris, Soleus, and Popliteus. The nerves which supply the Popliteus turn round 
its lower border and are distributed to its deep surface. 

The external or short saphenous nerve (communicans poplitei) descends between 
the two heads of the Gastrocnemius muscle, and, about the middle of the back of 
the leg, pierces the deep fascia, and receives a communicating branch (communicans 
peronet) from the external popliteal nerve (fig. 425). The nerve then continues its 
course down the leg near the outer margin of the tendo Achillis, in company with 
the external saphenous vein, winds round the outer malleolus, and is distributed to 
the integument along the outer side of the foot and little toe, communicating on the 
dorsum of the foot with the musculo-cutancous nerve. In the leg, ita branches 
communicate with those of the small sciatic. 

The Posterior Tibial Nerve (fig. 426) commences at the lower border of the Pop- 
. liteus muscle, and passes along the back part of the leg with the posterior tibial 
vessels to the interval between the inner malleolus and the heel, where it divides 
into the external and iniernal plantar nerves. It lies upon the deep muscles of the 
leg, and is covered in the upper part by the muscles of the calf, lower down by the 
‘skin and fascia. In the upper part of its:course, it lies to the inner side of the pos- 
terior tibial artery; but it soon crosses that vesdel, and lies to ite outer side as far 
as the ankle, In. the lower third of the leg, if ape patallel with the inne 
‘margin of the tendo Achillis. - 7 | 
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‘The branches of the posterior tibial nerve are muscular, plantar-outancous, 
and articular. . 

The muscular Dranohes arise either separately or by a common —_ from the 
upper part of the nerve. They supply the 
Tibialis posticus, Flexor longus digitorum, Fig. 427.—The ae Nexo 
and Flexor longus pollicis muscles; the 
branch to the latter muscle accompanying 
the peroneal artery. 

The plantar cutaneous branch perfo- | 
rates the internal annular ligament, and 
supplies the integument of the heel and we var 
inner side of the sole of the foot. - ~~ hi \ mes 

The articular branch is given off just | 7 4 
above the bifurcation of the nerve and 
supplies the ankle-joint. 

The internal plantar nerve (fig. 427), 
the larger of the two terminal branches 
of the posterior tibial, accompanies the 
internal plantar artery along the inner 
side of the foot. From its origin at the 
inner ankle it passes beneath the Abductor | 
pollicis and then forwards between this 
muscle and the Flexor brevis digitorum, 
divides opposite the bases of the meta- 
tarsal bones into four digital branches, 
and communicates with the external 
plantar nerve. 

Branches.—TIn its course, the internal 
plantar nerve gives off cutaneous branches 
which pierce the plantar fascia, and sup- 
ply the integument of the sole of the foot ; 
muscular branches, which supply the Ab- 
ductor pollicis and Flexor brevis digitorum; 
articular branches to the articulations of the tarsus and metatarsus ; and four digital 
branches. These pass between the divisions of the plantar fascia in the clefts between 
the toes, and are distributed in the following manner: The jirst supplies the inner 
border of the great toe, and sends a filament to the Flexor pollicis brevis muscle ; 
the second bifurcates, to supply the adjacent sides of the great and second toes, 
sending a filament to the first Lumbrical muscle ; the third digital branch supplies 
the adjacent sides of the second and third toes, and the second Lumbrical muscle ; 
the fourth supplies the corresponding sides of the third and fourth toes, and receives 
& communicating branch from the external plantar nerve. It will be observed, that 
the distribution of these branches is precisely similar to that of the median nerve 
in the hand. Each digital nerve gives off cutaneous and articular filaments ; and 
opposite the last phalanx sends a dorsal branch, which supplies the structure round 
the nail, the continuation of the nerve being distributed to the ball of the toe. 

The external plantar nerve, tle smaller of the two, completes the nervous supply 
to the structures of the foot, being distributed to the little toe and one-half of the 
fourth, as well as to most of the deep muscles, its distribution being similar to that of 
the ulnar in thehand. It passes obliquely forwards with the external plantar artery 
to the outer side of the foot, lying between the Flexor brevis digitorum and Flexor 
accessorius ; and, in the interval between the former muscle and Abductor minimi 
digiti, divides into a superficial and a deep branch. Before its division, it supplies 
the Flexor accessorius and Abductor mining digiti, 

The superficial branch separates into two digital nerves : ane, the aroaller of the 
two, supplies the outer side of the little toe, the Flexor brevis minimi digiti, and the 
two interosseous museles of the fourth metatarsal space; the other and larger digital 
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branch, supplies the adjoining sides of the: fourth and fifth toes, and communicates 
with the internal plantar nerve. 

The deep or muscular branch accotapanies the external plantar artery into the 
deep part of the sole of the foot, beneath the tendons of the Flexor muscles and 
Adductor pollicis, and supplies all the interossei (except those in the fourth meta- 
aes space), the two outer Lambricales, the Adductor pollicis, and the Transversus 


The External Popliteal or Peroneal Nerve (fig. 426), about one-half the size of 
the internal popliteal, descends obliquely along the outer sides of the popliteal space 
to the fibula, close to the inner margin of the Biceps muscle. It is easily felt 
beneath the skin bebind the head of the fibula, at the inner side of the tendon 
of the Biceps. About an inch below the head of the fibula it pierces the origin of 
the Peroneus longus, and divides beneath that muscle into the anterior tibial and 
musculo-cutaneous nerves. 

The branches of the peroneal nerve, previous to its division, are articular and 
cutaneous. 

The articular branches, two in number, accompany the superior and inferior 
external articular arteries to the outer side of the knee. The upper one occasionally 
arises from the great sciatic nerve before its bifurcation. A third (recurrent) articu- 
lar nerve is given off at the point of division of the peroneal nerve ; it ascends with 
the tibial recurrent artery through the Tibialis anticus muscle to the front of the 
knee, which it supplies. 

The cutaneous branches, two or three in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part; one of 
these, larger than the rest, the communicans peronei, arises near the head of the 
fibula, crosses the external head of the Gastrocnemius to the middle of the leg, and 
joins with the external saphenous’ This nerve occasionally exists as a separate 
branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve (fig. 422) commences at the bifurcation of the peroneal 
nerve, between the fibula and upper part of the Peroneus longus, passes obliquely 
forwards beneath the Extensor longus digitorum to the fore part of the interosseous 
membrane, and reaches the outer side of the anterior tibial artery above the middle 
of the leg ; it then descends with the artery to the front of the ankle-joint, where it 
divides into an externa] and an internal branch. This nerve lies at first on the outer 
side of the anterior tibial artery, then in front of it, and again at its outer side at 
the ankle-joint. 

The branches of the anterior tibial nerve, in its course through the leg, are the 
muscular nerves to the Tibialis anticus, Extensor longus digitorum, Peroneus 
tertius, and Extensor proprius pollicis muscles, and an agitcwlar branch to the 
ankle-joint. 

The external or tarsal branch of the anterior tibial passes outwards across the 
tarsus, beneath the Extensor brevis digitorum, and having become ganglionic, like 
the posterior interosseous nerve at the wrist, supplies the Extensor brevis digitorum 
and the articulations of the tarsus and metatarsus. 

The internal branch, the continuation of the nerve, accompanies the dorsalis 
pedis artery along the inner side of the dorsum of the foot, and, at the first inter- 
osseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo- 
cutaneous nerve. 

Tho Musculo-Cutaneous Nerve (fig. 423) supplies the muscles on the fibular 
side of the leg, and the integument of the dorsum of the foot. It passes forwards 
between the Peronei muscles and the Extensor longus digitorum, pierces the deep 
fascia at the lower third of the leg, on its front and outer side, and divides into 
two branches. This nerve, in its coutse between the muscles, gives off muscular 
. branches to the Peroneus longus and brevis, and cutaneous filaments to the Inpegus 

ment of the lower part of the leg. | 
The internal branch of.the museulo-cutaneous nerve “passes in front of the 
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ankle-joint,.and along the dorsum of the foot, sapplying:the inner side of the great 
toe, and the adjoining sides of the second and third toes. It also supplies: the 
integument of the inner ankle and inner side of the foot, communicating with. the 
internal saphenous nerve, and joins with the anterior tibial nerve; between the 
great and second toes. 

_ The external branch, the larger, passes along the outer side of ‘the dec of 
the foot, to be distributed to the adjoining sides of the third, fourth, and fifth toes, 

It also supplies the integumient of the outer ankle and outer side of the foot, com- 
municating with the short saphenous nerve. 

The distribution of these branches of the musculo-cutaneous nerve will be 
found to vary; together, they supply all ‘the toes excepting the outer side of the 
little toe, and the adjoining sides of the great and second toes, the former being 
supplied by the external saphenous, and the latter by the internal branch of the 
anterior tibial. 


The Sympathetic Nerve. 


d Naere Sympathetic Nervous Pt of (1) a series of ganglia, connected 

together by intervening cords, extending on each side of the vertebral column 
from the base of the skull to the cocoyx ; (2) of three great gangliated plexuses, 
or aggregations of nerves and ganglia, situated in front of the spine in the thoracic, 
abdominal, and pelvic cavities respectively ; (3) of smaller ganglia situated in 
relation with the abdominal viscera ; -and.(4) of numerous nerve-fibres. These 
latter are of two kinds: communicating. by which the ganglia communicate with 
each other and with the cerebro-spinal nerves; and distributory, supplying, in 
general, all the internal viscera and the coats of the blood-vessels. 

Each gangliated cord may be. traeed upwards from the base of the skull into 
its cavity by an ascending branch, which passes through the carotid canal, forms 
a plexus on the internal carotid artery, and communicates with the ganglia on the 
first and second divisions of the fifth nerve. According to some anatomists, the 
two cords are joined, at their cephalic extremities, by these ascending branches com- 
municating in a small ganglion (the ganglion of Ribes), situated upon the anterior 
communicating artery. The ganglia of these cords are distinguished as cervical, 
dorsal, lumbar, and sacral, and except in the neck they correspond pretty nearly in 
number to the vertebrm against which they lie.. They may be thus arranged :— 


Cervical portion . ;. 3 pairs of ganglia, 
Dorsal ; : 5.8 oar? “ae - me 
Lumbar 9 ° : » . + 4 are, a 
Sacral ” niet san 5 - ” rT) 


In the neck they are situated in front of the transverse processes of the vertebra ; 
in the dorsal region, in front of thé heads of. the xibs; in the lumbar region, on 
the sides of the bodies of the vertebr’s ‘and in the sacral region, in front of the 
sacrum. As the two cords pass into thé pelvis they converge and unite together 
in a single ganglion (ganglion impar), placed in front of the coccyx. Each 
ganglion may be regarded as a distinct centre, and, in addition to its branches of 
distribution, possesses also branokies of ‘eommunication, which communicate with 
other ganglia and with the cerebro-spinal nerves. 

The branches of communication befween the ganglia are composed of grey 
and white nerve-fibres, the latter being continuous with those fibres of the spinal 
nerves which pass to the ganglia. 

The branches of communication between the ganglis and the cerebro-spinal 
nerves also consist of a white and grey portion; the-former proceeding from the 
spinal nerve to the ganglion, the latter passing, from, the ganglion to the spinal 
nerve, so that a double interchange takes place between the two systems. 

The three great gangliated plexuses are situated in front of the spine in the 
thoracic, abdominal, and pelvic regions, and are naried respectively, the cardiac, 
the solar or epigastric, and the hypogastree plexus.- “They consist of. collections of 
nerves and ganglia ; the nerves being derived from the gangliated cords, and from 
the cerebro-spinal nerves. They distribute branches to the viscera, 

Smaller ganglia are also found lying amidst the nerves, some of them of micro-. 
scopic sise, in certain viscera—as, for instance, in the heart, the stomach, and the - 
uterus. They serve as additional centres for the origin of nerve-fibres. 

3M 
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Fie. 428.—The Sympathetic Nerve. 
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_ Phe branches of distribution derived from the gangliated cords, from the pre- 
vertebral plexuses, and also from the smaller ganglia, are principally destined for 
the blood-vessels. and thoracic and abdominal viscera, supplying the involuntary 
muscular fibre of the coats of the vessels and the hollow viscera, and the secreting 
cells, 3s well as the muscular coats of the vessels in the glandular viscera. . 

In addition to. these various divisions of the sympathetic, the ganglia connected 
with the three branches of the fifth cranial nerve are believed by some to con- 
stitute a part of the sympathetic system. These ganglia have already been 
deseribed (p. 654). : 


CERVICAL PorTION oF THE GANGLIATED Corp, 


The cervical portion of the gangliated cord consists of three ganglia on each 
side, which are distinguished, according to their position, as the superior, middle, 
and inferior cervical. 

The Superior Cervical Ganglion, the largest of the three, is placed opposite the 
second and third cervical vertebra and sometimes as low as the fourth or fifth. It 
is of a reddish-grey colour, and usually fusiform in shape; sometimes broad, and 
occasionally constricted at intervals, so as to give rise to the opinion that it consists 
of the coalescence of several smaller ganglia. It is in relation, in front, with the 
sheath of the internal carotid artery, and internal jugular vein; behind, it lies on 
the Rectus capitis anticus major muscle. . 

Its branches may be divided into superior, inferior, external, internal, and 
anterior. 

The superier branch appears to be a direct continuation of the ganglion. It 
is soft in texture, and of a reddish colour. It ascends by the side of the internal 
carotid artery, and, entering the carotid canal in the temporal bone, divides into 
two branches, which lie, one on the outer, and the other on the inner side of that 


The outer branch, the larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plerus. 

The inner branch also distributes filaments to the internal carotid, and, con- 
tinuing onwards, forms the cavernous plexus. 


~ Carotip PLEexus. 


The carotid plexus is situated on the outer side of the internal carotid. Fila- 
ments from this plexus occasionally form a small gangliform swelling on the under 
surface of the artery, which is called the carotid ganglion. The carotid plexus 
communicates with the Gasserian ganglion, with the sixth nerve, and the spheno- 
palatine ganglion, and distributes filaments to the wall of the carotid artery, and 
to the dura mater (Valentin); while in the carotid canal it communicates with 
Jacobson’s nerve, the tympanic branch of the glosso-pharyngeal. 

The communicating branches with the sixth nerve consist of one or two fila. 
ments which join that nerve as it lies upon the outer side of the internal carotid. 
Other filaments are also connected with the Gasserian ganglion. The communi- 
cation with the spheno-palatine ganglion is effected by a branch, the deep petrosal, 
which is given off from the plexus on the outer side of the artery, and which passes 
through the cartilage filling up the foramen lacerum medium, and joins the great 
superficial petrosal to form the Vidian nerve. This nerve then proceeds along the 
pterygoid or Vidian canal to the spheno-palatine ganglion. The communication 
with Jacobson’s nerve is effected by a branch which passes backwards to join the 
tympanic plexus. | as Sa . | 

: #3 |  Cavaenous Prmxus. ee 

The cavernous plexus is situated below, and internal to that part of the internal 
carotid which is placed by the side of the sella Turcica, in the cavernous sinus, 
and ig formed chiefly by the internal division of the secending branch from the 
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superior cervical ganglion. It communicates with the third, fourth; fifth, and sixth 
nerves, and with the ophthalmic ganglion, and distributes filaments to the wall of 
the internal carotid. The branch of communication with the third nerve joins it 
at its point of division; the branch to the fourth nerve joins it as it lies on the 
outer wall of the cavernous sinus; other filaments are connected with the under 
surface of the trunk of the ophthalmic nerve ; and a second filament of communi- 
cation joins the sixth nerve. 

The filament of connection with the ophthalmic ganglion arises from the 
anterior part of the cavernous plexus ; it accompanies the nasal nerve, or continues 
forwards as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses which entwine round the cerebral and 
ophthalmic arteries; along the former vessels they may be traced on to the pia 
mater; along the latter, into the orbit, where they accompany each of the sub- 
divisions of the vessel, a separate plexus passing with the arteria centralis retine 
into the interior of the eyeball. The filaments prolonged on to the anterior 
communicating artery form a small ganglion, the ganglion of Ribes,* which serves, 
as mentioned above, to connect the sympathetic nerves of the right and left sides. 

The inferior or descending branch of the superior cervical ganglicn communt- 
cates with the middle cervical ganglion. 

The external branches are numerous, and communicate with the cranial nerves, 
and with the four upper spinal nerves. Sometimes the branch to the fourth 
Spinal nerve may come from the cord connecting the upper and middle cervical 
ganglia. The branches of communication with the cranial nerves consist of 
delicate filaments, which pass from the superior cervical ganglion to the ganglion 
of the trunk of the pneumogastric, and to the twelfth nerve. A separate filament 
. from the cervical ganglion subdivides and joins the petrosal ganglion of the glosso- 
thai and the ganglion of the root of the pneumogastric in the jugular 

oramen 

The internal branches are three in number: the pharyngeal, laryngeal, and 
superior cardiac nerve. The pharyngeal branches pass inwards to the side of the 
pharynx, where they join with branches from the pneumogastric, glosso-pharyngeal, 
and external laryngeal nerves to form the pharyngeal plexus. The laryngeal 
branches unite with the superior laryngeal nerve and its branches. 

The superior cardiac nerve (nervus superfictalis cordis) arises by two or more 
branches from the superior cervical ganglion, and occasionally receives a filament 
from the cord of communication between the first and second cervical ganglia. It 

runs down the neck behind the common carotid artery, lying upon the Longus 
colli muscle; and crosses in front of the inferior thyroid artery, and recurrent 
laryngeal nerve. | 

The right superior cardiac nerve, at the root of the neck, passes either in front 
of or behind the subclavian artery, and along the arteria innominata, to the back 
part of the arch of the aorta, where it joins the deep cardiac plexus. This nerve, 
in its course, is connected with other branches of the sympathetic; about the 
middle of the neck it receives filaments from the external laryngeal nerve ; lower 
down, one or two twigs from the pneumogastric; and as it enters the thorax it 
joins with the recurrent laryngeal. Filaments from this nerve communicate with 
the thyroid branches from the middle cervical ganglion, and accompany these nerves 
to the thyroid body. 

‘The left superior cardiac nerve, in the chest, runs by the side of the left carotid 
artery, and in front of the arch of the aorta, to.the superficial cardiac plexus ; but 
occasionally it passes behind the aorta, and terminates in the ann cs cardiac plexus. 

The anterior branches ramify upon the external carotid artery and its branches, 
forming round each a delicate plexus, on the nerves composing which small 
Se a ‘These ganglia have been named, according ages a 


wes aes : 8Phe existence of this ganglion is doubted by some obiervers. 
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tion, intercarotid* (placed: at the angle of bifurcation of the common carotid), 
lingual, temporal, and pharyngeal. The plexuses accompanying some of these 
arteries have important communications with other nerves. That surrounding the 
external carotid is connected with the branch of the facial nerve to-the stylo-hyoid 
muscle; thatsurrounding the facial communicates with the submaxillary ganglion 
by one or two filaments ; and that accompanying the middle meningeal artery sends 
offsets which pass to the otic ganglion and to the intuinesoentia gangliformis of the 
facial nerve (external petrosal). 

The Middle Cervical Ganglion (thyroid ganglion) is the smallest of the three 
cervical ganglia, and is occasionally altogether wanting. Itis placed opposite the 
fifth cervical vertebra, usually upon, or cloze to, the inferior thyroid artery ; ; hence 
the name ‘thyroid ganglion,’ assigned to it by Haller. 

Its superior branches ascend to communicate with the superior cervical ganglion. 

Its inferior branches descend to communicate with the inferior cervical ganglion. 

Its external branches pass outwards to join the fifth and sixth = nerves. 
Those branches are not constantly found. | 

Its internal branches are the thyroid and. thé middle cardiac nerve. 

The thyroid branches are small filaments, which accompany the inferior thyroid 
artery to the thyroid gland ; they communicate, on the artery, with the superior 
cardiac nerve, and, in the gland, with branches from the recurrent and external 
laryngeal nerves. 

The middle cardiac nerve (nervus cardiacus magnus), the largest of the three 
cardiac nerves, arises from the middle cervical ganglion, or from the cord between 
the middle and inferior ganglia. On the right side it descends behind the common 
carotid artery; and at the root of the neck passes either in front of or behind the 
subclavian artery ; it then descends on the trachea, receives a few filaments from 
the recurrent laryngeal nerve, and joins the deep cardiac plexus. In the neck, it 
communicates with the superior cardiac and recurrent laryngeal nerves. On the 
left side, the middle cardiac nerve enters the chest between the left carotid and 
subclavian arteries, and joins the left side of the deep cardiac plexus. 

The Inferior Cervical Ganglion is situated between the base of the transverse 
process of the last cervical vertebra and the neck of the first rib, on the inner side 
of the superior intercostal artery. Its form is irregular; it is larger in size cae 
the preceding, and frequently joined with the first thoracic ganglion. . 

Its superior branches communicate with the middle cervical ganglion. 

Its inferior branches descend, some in front of, others behind the subclavian 
artery, to join the first thoracic ganglion. The most important of these branches 
constitutes the inferior cardiac nerve. 

The inferior cardiac nerve (nervus cardiacus minor) axises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery 
and along the front of the trachea, to join the deep cardiac plexus. It communi- 
cates freely behind the subclavian artery with the recurrent laryngeal and middle 
cardiac nerves. | 

The external branches consist of several filaments, some of which communi: 
cate with the seventh and eighth spinal nerves; others accompany the vertebral 
artery along the vertebral canal, forming a plexus round the vessel, supplying it 
sins filaments, snd communicating with the cervical a nerves ag oe ag the 

ourth, — 
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sete tase potion gga cord sna of sri of pli, whi 
usually correspond in number to that of the vertebre ; bat, from 
saloasensy of toro; hale wiambes ib eiqeartali: Those ganglia are plagot cn ck 
side of the spine, resting against the heads of the ribs, and sovered by the pleura 
costalis : the last two are, however, anterior to the rest, being placed on the side of 


* This ganglion is of the same structure as the coccygeal gland (Luschka). 
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the bodies of the vertebra. The ganglia are small in size, and of 8 greyish colour. 
The firat, larger than the rest, is of an elongated form, and usually blended with 
the last cervical. They are connected together by cord-like prolongationa from 
their substance. 

The external branches from each ganglion, usually two in a number, communi- 
cate with each of the dorsal spinal nerves. 

The internal branches from the six upper ganglia are very small ; they oe 
filaments to the thoracic aorta and its branches, besides small branches to the bodies 
of the vertebrw and their ligaments. Branches from the third and fourth ganglia 
form part of the posterior pulmonary plexus. 

The internal branches from the siz lower ganglia are large and white in colour ; 
they distribute filaments to the aorta, and unite to form the three splanchnic nerves. 
These are named, the great, the lesser, and the smallest or renal splanchnic. 

The great splanchnic nerve is of & white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from the 
thoracic ganglia between the sixth and tenth, receiving filaments (according to Dr. 
Beck) from all the thoracic ganglia above the sixth. These roots unite to form 
large round cord of considerable size. It descends obliquely inwards in front of 
the bodies of the vertebre along the posterior mediastinum, perforates the crus of 
the Diaphragm, and terminates in the semilunar ganglion, distributing flaments 
to the renal and suprarenal plexus. 

The lesser splanchnic nerve is formed by filaments from the tenth and eleventh 
ganglia, and from the cord between them. It pierces the Diaphragm with the pre- 
ceding nerve, and joins the celiac plexus. It communicates in the chest with the 
great splanchnic nerve, and occasionally sends filaments to the renal plexus. 

The smallest, or renal splanchnic nerve arises from the last ganglion, and, 
piercing the Diaphragm, terminates in the rehal plexus and lower part of the 
cosliac plexus. It occasionally communicates with the preceding nerve. . 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number; they arise. from the three 
cervical ganglia, and are distributed to a large and important organ in the thoracic 
cavity. The splanchnic nerves, also three in number, are connected probably 
with all the dorsal ganglia, and are distributed to important organs in the abdo- 
minal cavity. 


Tas Lumsarn PorTION oF THE GANGLIATED CoRD. 


sf 


The lumbar portion of the gangliated cord is situated in front of the vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic cords. The ganglia are of small 
size, of a greyish colour, shaped like a barleycorn, and placed much nearer the 
median line than the thoracic ganglia. | 

The superior and inferior branches of the lumbar ganglia serve as communi- 
cating branches between the chain of ganglia in this region. They are usually 
single, and of a white colour. 

The external branches communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these branches are longer than in the other regions. 
They are usually two in number from each ganglion, and accompany the lumbar 
arteries around the sides of the bodies of the vertebra, passing beneath the fibrous 
arches from which some of the fibres of the Psoas muscle arise. 

The internal branches pass inwards, in front of the aorta, and form the aortic 
plexus. Other branches descend in front of the common iliao arteries, and join, 
over the promontory of the sacrum, to form the hypogastric plexus. Numerous 
delicate filaments are also distributed to thé. bodies of tho vertebra, and the the liga- 
ment? connecting them. 


GREAT PLEXUSES OF THE SYMPATHETIC. = 719 
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The pelvic portion of the ganaiiated cord is situated in. front of the sacrum, 

a the inger side of the anterior sacral foramina. It consists of four or five 

smali ganglia on each side, connected together by interganglionic cords. Below, 

these cords converge and unite on the front of the coccyx, by means of a amall 
ganglion (the cocoygeal ganglion, or ganglion impar). 

The superior and inferior branches. are the cords of communication between 
the ganglia above and below. 

The external branches, exceedingly short, communicate with the sacral nerves. 
They are two in number from.each ganglion. The coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

Tho internal branches communicate, on the front of the sacrum, with the cor- 
responding branches from the opposite side; some, from the first two ganglia, pass 
to join the pelvic plexus, and others form a plexus, which accompanies the middle 
sacral artery. 


THE GREAT PLEXUSES OF THE SYMPATHETIO. 


The great plexuses of the Sympathetic are the large aggregations of nerves 
and ganglia, above alluded to, and situated in the thoracic, abdominal, and pelvic 
cavities respectively. From them are derived the branches which supply the 
viscera. 


THe Carpiac Phexvs. 


The cardiac plexus is situated at the base of the heart and is divided into e 
superficial part, which lies in the concavity of the arch of the aorta, and a deep 
part, which lies between the trachea and aorta. 

The great or deep cardiac plexus (plerus magnus profundus—Scarpa) is 
situated in front of the trachea at its bifurcation, above the point of division of the 
pulmonary artery, and behind the arch of the aorta. It is formed by the cardiac 
nerves derived from the cervical ganglia of the sympathetic, and the cardiac 
branches of the recurrent laryngeal and pneumogastric. The only cardiac nerves 
which do not enter into the formation of this plexus are the left superior cardiac 
nerve, and the left inferior cervical cardiac branch from the pneumogastric. The 
brantvhes derived from the great cardiac plexus form the posterior coronary plexus, 
and part of the anterior coronary plexus; whilst a few filaments proceed to the 
pulmonary plexuses, and to the auricles of the heart. 

The branches from the right side of this plexus pass, some in front of, and 
others behind the right pulmonary artery; the former, the more numerous, 
transmit a few filaments to the anterior pulmonary plexus, and are continued 
along the trunk of the pulmonary artery, to form part of the anterior coronary 
plexus ; those behind the pulmonary artery distribute a few filaments to the right 
auricle, and form part of the posterior coronary plexus. 

The branches from the left side of the deep cardiac plexus distributes few fila- 
‘ments to the left auricle of the heart and the anterior pulmonary plexus, and then 
pass on to form the greater part of the posterior coronary plexus, a few branches 
' passing to the superficial cardiac plexus. 

The superficial (anterior) cardiac plexus lies beneath the arch of the aorta, in 
front of the right pulmonary artery. It is formed by the left superior cardiac 
nerve, the left (and occasionally the right) inferior cervical cardiac branches of the 
. pneumogastric, and filaments from the deep. cardiac plexus. A small ganglion 
(cardiac ganglion of Wrisberg) is oocksionally found connested with ‘these nerves 
at their point of junction. This ganglion, when present, is situated ‘immediately 
beneath the arch of the sorta, on the. right side of the ducts arteriosus. The 
superficial cardiac plexus forms the chief part of the anterior coronary plexus, and 
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ations sia aaa at pulmonary artery to the ot saterior pulmonary 
plexus. 

The posterior coronary y plexus is chiefly formed by filaments prolonged fram 
the daft sede of the deep oxrdiec plexus, and by a few fromthe right side. . 14 sur- 
‘rounds the branches of the coronary artery at the back of the heart,.and its fila- 
ments are distributed with those vessels to the- muscular substance of the ventricles. 
_ +The anterior coronary plexus is formed chiefly from the superficial cardiac 
plexus, but receives filaments from the deep cardiac plexus. Passing : forwards 
between the aorta and pulmonary artery, it accompanies the left coronary artery on 
the anterior surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium ; : 
and Remak has found, in several mammalia, numerous amall ganglia on the 
cardiac nerves, both on the surface of the heart and in its museular substance. 
The elaborate dissections of the late Dr. Robert Lee have demonstrated without 
any doubt the existence of a dense mesh of nerves distributed both to the surface 
and in the substance of the heart, having numerous ganglia developed upon them. 


Tum Ericastrio o& Souar PLExvs. ; 


| The epigastric or solar plexus supplies all the viscera in the abdominal cavity. . 
It consists of a great network of nerves and ganglia, situated behind the stomach 
and in front of the aorta and crura of the Diaphragm. It surrounds the celiac 
axis and root of the superior mesenteric artery, extending downwards as low as the 
pancreas, and outwards to the suprarenal capsules. This plexus, and the ganglia 
connected with it, receive the great splanchnic nerve of both sides, and some fila- 
ments from the right pneumogastric. It distributes filaments, which accompany, 
under the name of plexuses, all the branches from the front of the abdominal 
aorta. 

The semilunar ganglia of the solar plexus, two in number, one on each side, 
are the largest ganglia in the body. They are large irregular gangliform masses, 
formed by the aggregation of smaller ganglia, having interspaces between them. 
They are situated in front of the crura of the Diaphragm, close to the suprarenal 
capsules: the one on the right side lies beneath the inferior vena cava; the upper 
part of each ganglion is joined by the greater splanchnic nerve, and to the inner 
side of each the branches of the solar plexus are connected. 


From the solar plexus are derived the following :-—— . 
Phrenic or Diaphragmatic plexus. Coeliac plexus. 
Suprarenal plexus. Superior mesenteric plexus. 
Renal plexus. Aortic plexus. 
Spermatic plexus. . 


The phrenio plexus accompanies the phrenic artery tothe Diaphragm, which 
it supplies; some filaments passing to the suprarenal capsule. It arises from the 
upper part of the semilunar ganglion, and is larger on the right than on the left 
side. It receives one or two branches from the phrenic nerve. In connection with 
this plexus, on the right side, at its point of junction with the phrenic nerve, is a 
small ganglion (ganglion diaphragmaticum). This ganglion is placed on the under 
surface of the Diaphragm, near the suprarenal capsule. Its branches are distributed 
to the inferior vena cava, suprarenal capsule, and the hepatic There is no 
ganglion on the left side. 

- ‘The suprarenal plexus is formed by branches from the solar plexus, fom the 
semilunar ganglion, and from the.phrenic and great splanchnic nerves, s.gauglion 
being formed at the point of junction of ‘tlfe latter nerve. It. supplios the sapra- 
renal capsule. The branches of this plexus are remisrkable for their lange iise, in : 
‘sotmparison with the size of the organ they supply. 3 

‘The renal plexus is formed-by filamenta’ from ‘the solar secus; She coher past 
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of thé sémilunar ganglion, and the aortic plexus. It is also joined by filaments 
from the lesser and smallest splanchnic nerves. The nerves from these sources, 
fifteen or twenty in number, have numerous ganglia developed upon them. They 
accompany the branches of the renal artery into the kidney; some filaments on the 
right side being distributed to the inferior vena cava, and others = the spermatic 
plexus, on both sides, 
The spermatic plexus is derived from the renal plexus, receiving branches from 
the aortic plexus. It accompanies the spermatic vessels to the testes. 

_ In the female, the ovarian oo is distributed to the ovaries and fundus of the 
uterus. 

The celiac plexus, of large size, is & direct continuation from the solar plexus : 
it surrounds the ccolide axis, and subdivides into the gastric, hepatic, and splenic 
plexuses. It receives branches from the lesser splanchnic nerves, and, on the left 
side, a filament.from the right pneumogastric. 

The gastric or coronary pleous accompanies the gastric artery along the lesser 
curvature of the stomach, and joins with branches from the left pneumogastric . 
nerve. It is distributed to the stomach. 

The hepatic plexus, the largest offset from the salle plexus, receives filaments 
from. the left pneumogastric and right phrenic nerves. It accompanies the hepatic 
artery, ramifying in the substance of the liver, upon its branche, and upon those 
of the vena porte. 

Branches from this plexus accompany all the divisions of the hepatic artery. 
Thus there is a pyloric plexus accompanying the pyloric branch of the hepatic, 
which joins with the gastric plexus, and pneumogastric nerves. There is also 
a gastro-duodenal plexus, which subdivides into the pancreatico-duodenal plexus, 
which accompanies the pancreatico-duodenal artery, to supply the pancreas and 
duodenum, joining with branches frém the mesenteric plexus; and a gastro-epiploic 
plexus, which accompanies the right gastro-epiploic artery along the greater cur- 
vature of the stomach, and anastomoses with branches from the splenic plexus. A 
cystic plexus, which supplies the gall-bladder, also arises from the hepatic plexus, 
near the liver. 

The splenic plexus is formed by branches from the cceliac plexus, the left semi- 
lunar ganglia, and from the right pneumogastric nerve. It accompanies the splenic 
artery and its branches to the substance of the spleen, giving off, in its course, fila- 
ments to the pancreas (pancreatic plewus), and the left gastro- -epiploic plexus, 
which accompanies the gastro-epiploica sinistra artery along the convex border of 

-the stomach. 

The superior mesenteric plexus is a continuation of the lower part of the great 
solar plexus, receiving a branch from the junction of the right pneumogastric nerve 
with the caliac plexus, It surrounds the superior mesenteric artery, which it 
accompanies into the mesentery, and divides into a number of secondary plexuses, 
which are distributed to all the parts supplied by the artery, viz., pancreatic branches 
to the pancreas ; inteatinal branches, which supply the whole of the smal! intestine ; 
and ileo-colic, right colic, and middle colic branches, which supply the corresponding 
parts of the great intestine. The nerves composing this plexus are white in colonr, 

and firm in texture, and have numerous ganglia developed upon them near their 


origin. 

‘The aortic plexus is formed by branches derived, on each side, from the semi. 
lunar ganglia and renal plexuses, receiving filaments from the solar plexus, and 
some of the lumbar ganglia. It is situated upon the sides and front of the aorta,. 
between the origins of the superior and inferior mesenteric arteries.. From this 
plexus arise. the inferior mesenteric, part of the spermatic, and the hypogastric 
plexuses ; and it distributes filaments to the inferior vena cava. 

The inferior meseniertc plewus is dérived chiefly from the left side of the aortic 
‘plexus. It surrounds the inferior mesenteric artery, and divides into a number of 
secondary plexuses, which are distributed to all the parts supplied by the artery, 
-viz., the left colic and sigmoid plexus: which supply the peeeing and — 
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Fie. 429.—Ganglia angi and Nerves of the Gravid Uterus ai the end-of the Ninth Moiith. 





dissected off from 
vein an 
the t 
cava, H. 
aff from 
paint where 
artery inj 
Pri 


toneum 
boon of the left 
the 
dG. 
cords of 
the 
aorta 
with 
0. The 
the 
surface of 


havi 
from the in 


erfor ts 
tube. K, The trunk of the left s 


plan 
apermatio glion. F. The aorta divided a little above 
inches above te division into ight ve onminon iliac arteries. 
nk of the infe 
‘from the } 
below 
. The 
giving 
artery 


en 
front 
plexus 
dg 
terus, to 


t ureter. KE, The 
oe inferior 
eft and rig’ 
the 
right 
branches 
eaten 


ance Sth Large ralage te 

with nerves 

The left ovarinm ani Fallo ; 
the vena cava. 1. 


Es bagseps 
ean 


HYPOGASTRIC PLEXUS. 749g 


flexure of the colon: and the superior hemorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in ta pelvis with branches from the left hypo- 
gastric — 


HypoGastrio PLEexvus. 


: 

The hypogastric plexus supplies the viscera of the pelvic cavity. It is situated 
in front of the promontory of the sacrum, between the two common iliac arteries, 
and is formed by the union of numerous filaments, which descend on each side from 
the aortic plexus, and from the lumbar ganglia. This plexus contains no ganglia ; 
and bifurcates, moore into two lateral portions, which form the pelvic plexuses. 


‘PEnvic Pincus. 


' he ‘pelvic plexus (sometimes. called infertor hypogasiric), is situated at the 
side of the rectum and bladder in the male, and at the side of the rectum, vagina, 
and bladder in the female. Itis formed by.a continuation of the hypogastric plexus, 
by branches from the second, third, and fourth sacral nerves, and by a few filaments 
from the first two sacral ganglia. At the point of junction of these nerves, small 
ganglia are found. From this plexus numerous branches are distributed to all the 
viscera of the pelvis. They accompany the branches of the internal iliac artery. 

The inferior heamorrhoidal plexus arises from the back part of the pelvic plexus. 
It supplies the rectum, joining with branches of the superior hemorrhoidal plexus. 

The vesical plexus arises from the fore part of the pelvic plexus. The nerves 
composing it are numerous, and contain a large proportion of spinal nerve-fibres. 
They accompanf the vesical arteries, and are distributed at the side and base of the 
bladder. Numerous filaments also pass to the vesiculm seminales and vas deferens ; 
those accompanying the vas deferens join, on the spermatic cord, with branches 
from the spermatic plexus. 

The prostatic plexus is continued from the lower part of the pelvic plexus. The 
nerves composing it are of large size. They are distributed to the prostate gland, 
vesicule seminales, and erectile structure of the penis. The nerves supplying the 
erectile structure of the penis consist of two sets, the small and large cavernous 
nerves. They are slender filaments, which arise from the fore part of the prostatic 
plexus; and after joining with branches from the internal pudic nerve, pass 
forwards beneath the pubic arch. 

The small cavernous nerves perforate the fibrous covering of the penis, near its 
roots. ® 

The large cavernous nerve passes forwards slong the-dorsum of the penis, joins 
with the dorsal branch of the pudic nerve, and is distributed to the corpus caver- 
nosum and spongiosum. 

The vaginal plexus arises from the lower part of the oelvic plexus, It is lost 
on the walls of the vagina, being distributed to the erectile tissue at its anterior 
part and to the mucous membrane. The nerves composing this plexus contain, 
like the vesical, a large proportion of spinal nerve-fibres. 

The uterine plexus arises from the upper part of the pelvic plexus, above 
the point where the branches from the sacral nerves join the plexus. Its branches’ 
accompany the uterine arteries to the side of the organ between the layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of the 
uterus, penetrating its substance. 7 

Other filaments pass separately to the body of the uterug and Fallopian tube. 
_ Branéhes from- the hypogastric. plexus accompany the uterine arteries into . 
the: ipsbetanies 0s nteree vee filaments an aia gi aaa 
found. . _ 
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Organs of Sense. 


ve organs of the senaee are five in number, viz., those of touch, of taste, of 
smell, of hearing, and of sight. The skin, which is the principal seat of the 
sense of touch, has been described in the chapter on General Anatomy. 
Tre Toneus. | 
The Tongue is the organ of the special sense of taste. It is situated in the floor 
of the mouth, in the interval between the two lateral portions of the body of the 
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Fig. 431.—The three kinds of papillw magnified. 
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lower jaw.: Its base, or root, is directed ‘backwards, and connected with the os 
- hyoides by numerous muscles, with the epiglottis by three folds of mucous mem: 


THE TONGUE: Ty) 


brane, which form ia aisias: epiglothic ligaments, and with the soft palate by means 
‘of the anterior pillars of the fauces. Ite spex or tip, thin and narrow, is directed 
forwards. against the inner surface of the lower incisor teeth. The under surfaca 
of the tongue is connected with the lower jaw by the | Genio-hyo-glossi muscles; from 
ita sides, tha mucous membrane is reflected to the inver surface of the gums; and, 
in front, a distinct fold of that merabrace, the franum lingua, is formed beneath 
ita under surface. 

‘ The tip of the tongue, part. of the under surface, its sides, and dorsum, are 

8, 

The dorsum of the tongue is convex; marked along the middle line ‘by a raphe, 
which divides it into two symmetrical halves; this raphe terminates behind, about 
half an inch from the base of the organ, a little j in front of a depression, the fora- 
men cecum. The anterior two-thirds of this surface are rough and covered with 
papille ; the posterior third is smoother, and covered by the projecting orifices of 
numerous muciparous glands. 

The mucous membrane invests the entire extent of the free surface of the 
tongue. On the under surface of the organ it is thin and smooth, and may be 
traced on either side of the frenum, through the ducts of the submaxillary glands; 
and between the sides of the tongue and the lower jaw, through the ducts of the 
sublingual glands. As it passes over the borders of the organ, it gradually assumes 
its papillary character. 

Structure.—The mucous membrane of the tongue differs in structure in several 
respects from that of other parts. That covering the under surface of the organ is 
identical in structure with that lining the rest of the oral cavity. The mucous 
membrane on'the anterior part of the dorsum of the tongue is thin and intimately 
adherent to the muscular tissue, whilst that at the root is mueh thicker and looser. 
It consists of a layer of connective tissue, the coriwm or mucosa, supporting nume- 
rous papilie, and covered, as well as the papillm, with epithelwwm. 

The coriwm consists of a dense felt work of fibrous connective tissue, with 
numerous elastic fibres, firmly connected with the fibrous tissue forming the septa 
between the muscular bundles of the tongue. It contains the ramifications of the 
numerous vessels and nerves from which the papille are supplied, and large plexuses 
of lymphatic vessels. 

The papille consist of papillary projections of the corium, and like it are made 
up of fibrous connective tissue, which forms a matrix supporting a complex loop of 
capillary blood-vesselg, and covered with epithelium. 

The papilla of the tongue are thickly distributed over the anterior two-thirds 
of its upper surface, giving to it its characteristic roughness. The principal 
varieties are the papilla maximm (circumvaliaia), papills media (fungiformes), 
and papille minims (conice or filiformes). 

The papille maxima (circumvallate) are of large size, and vary from eight to 
ten in number. They are situated at the back part of the dorsum of the tongue, 
near.its base, forming a row on each side, which, running backwards and inwards, 
meet in the middle line, like the two lines of the letter Y inverted. Hach papilla 
consists of a central flattened projection of mucous membrane from 4}, to yy of an 
inch wide, attached to the bottom of a cup-shaped depression of the mucous mem- 
brane ; the papilla is in shape like a truncated cone ; the smaller end being directed 
downwards. and attached to the tongue, the broader part or base projecting on the 
surface and being studded with numerous small secondary papilla, which, however, 
are covered by s amooth layer of the epithelium. The cup-shaped depression forms 
a kind of fossa round the papilla, having 4 circular margin of about the same eleva- 
tion, covered with smaller Lage At the point of junction of the two rows: of 
papills isthe deep depression, the foramen cecum, mentioned above. . 

The papille media (fangiformes), more numerous than the sesnediaa:. are 
scattered irregularly and ‘sparingly oyer the dorsum of the tongue; but are found 
chiefly at its sides and apex. They. are easily. recognised, ameng the other papille, 
by their largo size, rounded. eminences,. and deep red colour. They sre narrow at 
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their attachment to the tongue, but broad and rounded. at their free extremities, 
and covered with secondary papille. Their epithelial investment is very thin. | 

The papilla minime (conice—filiformes) cover the anterior two-thirds of the 
dorsum of the tongue. They are very minute, more or less conieal or filiform in 
shape, and arranged in lines corresponding in direction with the twa,rows of the 

papills circumvallati ; excepting at the apex of the organ, where their direction is 
transverse. They have projecting from their apices numerous filiform processes, 
or secondary papille, which are of a whitish tint, owing: to the thickness and 
density of the epithelium of which they are composed, and which has here under- 
gone 8 peculiar modification, the cells having become cornified and elongated into 
dense, imbricated, brush-like processes. They contain also a number of elastic 
fibres, which render them firmer and more elastic than the papille of mucous 
membrane generally. 

Simple papilla, similar to those of the skin, are disposed very unequally among 
the compound forms, and exist sparingly on the surface of the tongue behind the 
circumvallate variety, buried under a layer of epithelium. 

Structure of the papilie.—The papille apparently resemble in structure those of 
the cutis, consisting of a cone-shaped projection of connective tissue, covered with 
a thick layer of squamous epithelium, and contain one or more capillary loops, 
amongst which nerves are distributed in great abundance. If the epithelium is 
removed, it will be found that they are not simple elevations like the papille of the 
skin, for the surface of each is studded with minute conical processes of the mucous 
membrane, which form secondary papille (Todd and Bowman). In the papille cir- 
cumvallats, the nerves are numerous and of large size; in the papilles fungiformes 
they are also numerous, and terminate in a plexi- ¢ 
form network, from which brushlike branches Fic. As2c-Teaiegoblee 
proceed ; in the papille filiformes, their mode of 
termination is uncertain. Buried in the epidermis 
of the papille circumvallate, and in some of the 
fangiformes, certain peculiar bodies called tasite- 
yoblets have been described.* They are flask-like 
in shape, their broad base resting on the corium, 
and their neck opening by an orifice between the 
cells of the epithelium. They are formed by two 
kinds of cells: the exterior (cortical), which are 
arranged in several layers, being spindle-shaped 
and flattened, and in contact by their edges; the _<% SP mere 
tapering extremities extending from the base to the «. Central cell, %, Cortical cell. 
apex of the organ. They thus enclose the central 
cells (gustatory cells), Which are also spindle-shaped, but not flattened, and have a 
large spherical nucleus about the middle of the cell. Both extremities are fila- 
mentous, the inner process is described as continuous with the terminal fibmil of a 
uerve, while the outer one projects as an extremely fine hair through the orifice of 
the taste-goblet.t 

Besides the papille, the mucous membrane of the tongue is provided with glands, 
and at the posterior part contains large quantities of lymphoid tissue. | 

There are two varieties of glands present in the tongue, the mucous and serous. 

The mucous are similar in structure to the labial and buccal glands. They are 
found all over the surface of the mucous membrane of the tongue, except in the 
immediate vicinity of the taste-goblete ; chiefly at the back, but also at the apex and 
marginal parts. In connection with these glands, a special one has been described 
by Blandin and Nuhn. It is situated near the apex of the tongue on either side 
of the frenum, and'is covered over. by e fasciculus of muscular fibro derived from 
the Stylo-glossus aan It is from half an inch to nearly en inch 

* These bodies are also foun in considerable numbers. at the dide of the base of the 


tongns; 3 ot in front of the anterior fences: 
Ale ein oh of ane gs f the cana : 





long, and about the third of an inch broad. . Tt has from four to six orfloes, which 
open on the under surface of the apex. 

. The serous glande occur only at the back of the tongue in the neighbourhood of 
the teste-goblets, their ducts opening for the most part into the fosse of the circum. - 
vallate papille.. These glands are racemose, the duct branching into several minute 
ducts, which terminate in alveoli, lined by a single layer of more or less columnar 
epithelium. Their secretion is of.a watery nature, and probably assists in the distri- 
bution of the substance to be tasted over the taste area. (Ebner.) 

The lymphoid tissue is situated, for the most part, at the back of the tongue, 
between the epiglottis and the circumvallate papille, and is collected at numerous 
points into distinct masses known as follicles. Here and there in this situation are 
depressions in the mucous membrane, surrounded by nodules of lymphoid tissue, 
similar to the structure found in the tonsil: into them open some of the ducts of 
the mucous glands. . 

The epithelium is of the scaly variety like that of the epidermis. It covers the 
free surface of the tongue, as may be easily demonstrated by maceration, or boiling, 
when it can be detached entire: it is much thinner than in the skin: the intervals 
between the large papillw are not filled up by it, but each papilla has a separate 
investment érom root to summit. The deepest cells may sometimes be detached 
aa a separate layer, corresponding to the rete mucosum, but they never contain 
colouring matter. 

The tongue consists of two symmetrical halves, separated from each other in the 
middle line, by a fibrous septum. Each half is composed of muscular fibres arranged 
in various directions, containing much interposed fat, and supplied by vessels and 
nerves : and partly invested by mucous membrane, and a submucous fibrous stratum. 
Into the latter the muscular fibres are inserted that pass to the surface. It ia 
thicker behind than in front, ane is continuous with the sheaths of the musclen 
attached to it. . 

The fibrous septum consists of a vertical layer of fibrous tissue, extending through- 
out the entire length of the middle line of the tongue, from the base to the apex. It 
is thicker behind than in front, and occasionally contains # small fibro-cartilage, 
about a quarter of an inch in length. It is well displayed by making a vertical 
rection across the organ.. Another strong fibrous lamina, termed the hyoglossal 
membrame, connects the under surface of the base of the tongue to the body of the 
hyoid bone. This membrane receives, in front, some of the fibres of the Genio-hyo- 
glossi. 

Fach half of the tongue consists of extrinsic and intrinsic muscles. The former 
have been already described ; they are the Hyo-glossus, Genio-hyo-glossus, Stylo- 
glossus, Palato-glossus, and part of the Superior constrictor, The intrinsic muscular 
fibres are described along with the Lingualis on p. 349. 

The arteries of the tongue § are derived from the lingual, the facial, and ascending 

haryngeal. 

. The. nerves of the tongue are four in ‘number in each half: the gustatory branch 
of the fifth, which is distributed to the papillm at the fore part and sides of the 
tongue ; the lingual branch of the glosso-pharyngeal, which is distributed to the 
mucous membrane at the base and side of the tongue, and to the papille circum- 
vallate ; the hypoglossal nerve, which is distributed to the muscular substance 
of the tongue; nd the chorda tympani to the Lingualis muscle. The glosse- 
pharyngeal branch is the special nerve of the sense of taste; the gustatery is the 
‘nerve of common sensation, and may possibly be concerned in the sense. of — 

and hypo-glossal i is the motor nerve of the tongue. 


Tze Nos. 
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and assists the organ of taste in discriminating the properties of food. | 
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The organ of. smell consists of two parts, one external, the nose; the other 
internal, the nasal fossa. 

The nose is the more anterior and promintnt part of the organ of smell. It is 
of a triangular form, direeted vertically.downwards, and projects from the centre 
of the face, immediately above the upper lip, Its summit, or root, is connected 
directly with the forehead. Its inferior part, the base of the nose, presents two 
elliptical orifices, the nostrils, separated from each other by an antero-posterior 
septum, the colwmna. The margins of these orifices are provided with a number of 
stiff hairs, or vdrisse, which arrest the passage of foreign substances carried with 
the current of air intended for respiration. The lateral surfaces of the nose form, 
by their union, the dorsum, the direction of which varies considerably in different 
individuals. The dorsum terminates below in a rounded eminence, the lobe of the 
nose, - 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integument, 
internally by mucous membrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ: it consists of the 
nasal bones, and the nasal processes of the superior maxillary. 


e 


Fias. 433, 434.—Cartilages of the Nose. 





Side View | 


Seon from below 





The cartilaginous framework consists of five pieces, the two upper and the two 
lower lateral cartilages, and the cartilage of the septum. 

The upper lateral cartilages are situated below the free margin of the nasal 
bones ; each cartilage is flattened, and triangular in shape. Its anterior margin is 
thicker than the posterior, and connected with the fibro-cartilage of the septum. 
Its posterior margin.is attached to the nasal process of the superior maxillary and 
nasal bones. Its inferior margin is connected by fibrous tissue with the lower 
lateral cartilage: one surface is turned outwards, the other inwards towards the 
nasal cavity. 

The lower lateral cartilages are two thin, flexible plates, situated immediately 
below the preceding, and bent upon themselves in such a manner as to form the 
inner and outer walls of each orifice of the nostril. The portion which forma the. 
inner wall, thicker than the rest, is loosely connected with the same part of the 
opposite cartilage, and forms a smail part df the columna. Its outer extremity, 
free, rounded and projecting, forms, with the thickened integument, and subjacent 
tissue, the lobe of the nose. -‘The part which forms the outer wall is curved to . 
correspond:--with the ala of the nose: if is oval and flattened, narrow behind, 


where it is connected with the nasal process of the superior maxilla by. a tough 
fibrous membrane, in which are found three or four small cartilaginous plates 
.(sesamoid cartilages), cartilagines minores. Above, it is connected to the upper 
lateral cartilage and front part.of the cartilage of the septum; below, it.is sepa- 
rated from the margin of the nostril by. dense cellular tissue; and in front, it 
forms, with its fellow, the prominence of the tip of the nose. 

The cartilage of the septwm is somewhat quadrilateral in form, thicker at its 
margins than at its. centre, and completes the separation between the nasal fossa in 

front. Its anterior margin, thickest 
Fic. 435.—Bones and Cartilages of Septum of  Sbove, is connected from above. 
Nose. Right Side. * downwards with the nasal bones, 
the front part of the two upper 
lateral cartilages, and the inner 
portion of the two lower lateral 
cartilages. Its posterior margin is. 
connected with the perpendicular 
lamella of the ethmoid ; its inferior - 
margin with the vomer and the 
palate processes of the superior 
maxillary bones. 

These various cartilages are 
connected to each other, and to the 
bones, by a tough fibrous mem- 
brane, the perichondrium, which 
allows the utmost facility of move- 
ment between them. 

The muscles of the nose are 
situated immediately beneath the 
- integument: they are (on each side) the Pyramidalis nasi, the Levator labii 
superioris aleque nasi, the Dilatator naris, anterior and posterior, the Compressor 
nasi, the Compressor narium minor, and the Depressor alm nasi. They have 
been described above (p. 332). 

The integdment covering the dorsum and sides of the nose is thin, and loosely 
connected with the subjacent-parts ; but where it forms the tip, or lobe, and the alm 
of the nose, it is thicker and more firmly adherent. It is furnished with a large 
number of sebaceous follicles, the orifices of which are usually very distinct. ~ 

e mucous membrane, lining the interior of the nose, is continuous with the 
skin externally, and with that which lines the nasal fosse within, 

The arteries of the nose are the lateralis nasi, from the facial, and the nasal artery 
of the septum, from the superior coronary, which supplies the ale and septum ; the 
sides and dorsum being supplied from the nasal branch of the ophthalmic and the 
infra-orbital. : 

The veins of the nose terminate in the facial and ophthalmic, _ . 

The nerves of the nose are branches from the facial, infra-orbital, and infra- 
trochlear, and a filament from the nasal branch of the ophthalmic. ; 


8 
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Nasan Fossa. | 


The nasal fosse are two irregular cavities situated in the middle of the face, and 
extending from before backwards, They open in front by the two anterior nares, 
and terminate in the pharynx, behind, by the posterior nares. The boundaries of 
these cavities, and the openings shen aa with them, as they exist in the 
skeleton, have been already described (pp. 180-182). ~ a 

Tho uigcas wamtrane lining the cal fosse is called the pituitary, from the | 
nature of its secretion; or Schneiderian, from Schneider, the first anatomist who 
- phowed that the secretion proceeded from the mucous membrane, and not, aa‘was: 
formerly imagined, from the brain. ‘It is intimately adherent to the an 
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or perichondrium over which it lies. It is continuous externally with the akin 
through the anterior nares, and with the mucous membrane of the pharynx, through 
the posterior nares. From the nasal fosse its continuity may be traced with the 
conjunctiva, through the nasal duct and lachrymal canals; with the lining mem- 
brane of the tympanum and mastoid cells, through the Eustachian tude ; and ‘with 
the frontal, ethmoidal, and sphencidal sinuses, and the antrum of Highmore, 
through the several openings in the meatuses. The mucous membrane is thickest, 
and most vascular, over the turbinated bones. It is also thick over the septum; 
but, in the intervals between the spongy bones, and on the floor of the nasal fosse, 
it is very thin. Where it lines the various sinuses and the antrum of Highmore, it 
is thin and pale. 

The epithelium differs in its character according to the fanekions of the part of 
the nose in which it is found. Near the orifice of the nostril where common sensa- 
tion is chiefly or alone required, the epithelium is of the ordinary pavement or scaly 
variety. In the rest of the cavity, below the distribution of the olfactory nerves, i.e. 
in the respiratory portion of the nasal cavity, the epithelium is columnar and ciliated. 
This is the case also in the sinuses of the nose. In the olfactory region, i.e. the 
region in which the terminal filaments from the olfactory bulb are distributed (see p. 
649), the epithelial cells are columnar and non-ciliated : their free sarface presents 
a sharp outline, and their deep extremity is prolonged into a process which runs in- 
wards, branching to communicate with similar processes from neighbouring cells, so 
as to form a network in the deep part of the mucous membrane, Lying between 
them are cells (termed by Max Schultze olfactory cells), which consist of a nucleated 
body and two processes, of which one runs outwards between the.columnar epi- 
thelial cells, and terminates at the level of the surface of the mucous membrane ; 
the other (the deep) process runs inwards, is frequently beaded like a nerve-fibre, and 
is believed by most observers to be in connection with one of the terminal filaments 
of the olfactory nerve. 

The mucous membrane is pigmented in the olfactory, but not in the other 
regions, being of a light yellow colour, at least in the white races.* 

This membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most 
numerous at the middle and back parts of the nasal fosse, and largest at the 
lower and back part of the septum. 

- Owing to the great thickness of this membrane, the nasal fosse are much nar- 
rower, and the turbinated bones, especially the lower ones, appear larger and more 
prominent than in the skéleton. From the same circumstance, also, the various 
pal a ae with the meatuses are either narrowed or completely 
clos 

In the supertor wiadbies: the aperture of communication with the posterior 
ethmoidal cells is considerably diminished in size, and the spheno-palatine fora- 
men completely covered in. 

In the middle meatus, the opening of the infundibulum is partially hidden by 
& projecting fold of mucous membrane, and the orifice of the antrum is contracted 
to a small circular aperture, much narrower than in the skeleton. 

In the inferior meatus, the orifice of the nasal duct is partially hidden by either 
a single or double valvular mucous fold, and the anterior palatine canal either 
completely closed in, or a tubular cul-de-sac of mucous membrane is continued a 
short distance into it. 

In the roof, the opening leading to the sphenoidal | sinus is narrowed, and the 
apertures in the eribriform plate of the ethmoid completely closed.in. 

The arteries of the nasal foss@ are the anterior and posterior ethmoidal, from 
the ophthalmic, which supply the ethmoidal,cells, frontal sinuses, and roof of the 
no#e ; eRe from the anal meningeal ; the spheno-palatine, from the 

interesting speculation has a hase sugunsed by De. W. Ou (i-Chir. Tne, 
vl oe 277) a8 to the possible connection. the presence and 
27} a te ome ocictin ates | : aa Coa 
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internal maxillary, which supplies the mucous membrane covering the spongy 
bones, the meatuses ‘and septum ; and the alveolar branch of the internal maxil- 
lary, which supplies the lining merhbrane of the antrum. The ramifications of 
| : : - these vessels form a close, plexiform 
_ Fra. 434@—Nerves of Septum of Nose.. network, beneath and in the sub. 
' Right Side. stance of the mucous membrane. 
7 The vems of the nasal fossa 
form a close network beneath the 
mucous membrane. They pass, 
some with the veins accompanying 
the spheno-palatine artery, through 
the spheno-palatine foramen ; and 
others, through the alveolar branch, 
to join the facial vein ; some accom- 
pany the. ethmoidal arteries, and 
terminate in the ophthalmic vein ; 
and, lastly, a few communicate 
with the veins in the interior of 
the skull, through the foramina in 
the cribriform plate of the ethmoid 
bone, and the foramen cecum. 

The nerves are, the olfactory, 
the nasal branch of the ophthalmic, filaments from the anterior dental branch of 
the superior maxillary, the Vidian, naso-palatine, descending anterior palatine, 
and nasal branches of Meckel’s ganglion. 

The olfactory, the special nerve of the sense of smell, is distributed over the 
upper third of the septum, and over the surface of the superior and middle spongy 
bones. 

The nasal branch of the ophthalmic distributes filaments to the upper and 
anterior part of the septum, and outer wall of the nasal fossm. 

Filaments from the anterior dental branch of the superior maxillary supply the 
inferior meatus and inferior turbinated bone. 

The Vidian nerve supplies the upper and back part of the septum, and superior 
spongy bone; and the upper anterior nasal branches from the spheno-palatine 
ganglion, have a similar distribution. 

The naso-palatine nerve supplies the middle of the septum. " 

The larger, or anterior palatine nerve, supplies the middle and lower spongy 
bones. | 





Tre Eye. : 


The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to ensure the most 
extensive range of sight. It is acted upon by numerous muscles, by which it is 
capable of being directed to any part; supplied by vessels and nerves, and is 
additionally protected in front by several appendages, such as the eyebrow, eye- 
lids, &c. | 

The eyeball is imbedded in the fat of the orbit, but is surrounded by a thin 
membranous sac, which isolates it, so as to allow of free movement. This mem- 
branous sac is named the capsule of Tenon, or tunica vaginalis oculi. Tt may be 
regarded as a distinct serous membrane, consisting of a parietal and visceral layer. 
The latter invests the posterior part of the globe from the ciliary margin of the 
cornea backwards to the entrance of the optic nerve, and is connected to it by very 
delicate connective tissue ; the former, (parietal) lines the hollow in the fat in which 
the eyeball is imbedded. . Both laye#s are lined on their free surfaces by flattened 
endothelial cells. . The cavity between them is continuous with the spaces between 
the different layers of the sheath of the optic nerve, that is to say, with the aub- 
arachnoidean between the pia-matral and the arachnoid sheath, and the subdural 
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between the arachnoid-and dural sheath, and into it empty the secasiutis essai 
of the sclerotic. . The capsule is pierced by the muscles of the eyeball near their 
insertion, and sends tubular prolongations on them, which become continuous with 
the sheath of the muscles: From the outer surface of those sheaths, expansions, 
consisting of elastic fibres and musele cells, are given off to the margia of the orbit, 
which serve to limit the degree of contraction of the muscles.* 

The eyeball is composed of segments of two spheres of different sizes. The 
anterior segment is one ofa small sphere, and forms about one-sixth of the eyeball. 
It is more prominent than the posterior segment, which is one of a much larger 
aphere, and forms about five-sixths of the globe. The-segment of the larger sphere 
is opaque and formed by the aclerotic, the tunic of protection to’ the, eyeball; the 
smaller sphere is transparent, and formed by.the cornea.. The axes of ‘the eyeballs 
are nearly parallel, and do not correspond to the axes of the orbits, which are 
directed outwards. The optic nerves follow the direction of the axes ‘of the orbits, 
and enter the eyeball a little to their inner ‘or nasal side. ‘The éyeball meggures 
rather more in its transverse and vertical diameters than in ity antero-posterior, 
the former diameters amounting to about * an. inch, the latter t6 about nine-tenths 
of an inch. 

The eyeball is composed of several juvestiig tunics, and of fluid and solid 
refracting media, called humours. 

The tunics are three in number :— 


1. Sclerotic and Cornea. . 
2. Ohoroid, Iris, and Ciliary Processes. 


w 


3. Retina. 
The refracting media, or humours, are also three :— 
Aqueous, Crystalline (lens) and Capsule. Vitreous. 


The sclerotic and cornea form the external tunic of the eyeball; they are 
essentially fibrous in structure, the sclerotic being opaque, and forming the 
posterior five-sixths of the globe; the cornea, which forms the remaining sixth, 
being transparent. 

The Selerotic (cxAypds, hard) (fig. 437) has received its name from its extreme 
density and hardness; it is a firm, unyielding, fibrous membrane, serving to main- 
tain the form of the globe. It is much thicker behind than in front. Its external 
surface is of a white colour, quite smooth, except at the points where the Recti and 
Obliqui muscles are inserted into it, and covered, for part of its extent, by the 
conjunctival membrane; hence the whiteness and brilliancy of the front of the 
eyeball. Its inner surface is stained of & brown colour, marked by grooves, in 
which are lodged the ciliary nerves, and connected by an exceedingly fine cellular 
tissue (lamina fusca) with the outer surface of the choroid. Behind, it is pierced 
by the optic nerve a little to its inner or nasal side, and is continuous with the 
fibrous sheath of the nerve, which is derived from the dura mater. At the point 
where the optic nerve passes through the sclerotic, this membrane forms a thin 
cribriform lamina (the lamina ertbrosa); the minute orifices in this layer serve 
for the transmission of the nervous filaments, and the fibrous septa dividing them 
from one another are continuous with the membranous processes which separate 
the bundles of nerve-fibres, One of these openings, larger than the rest, occupies 
the centre of the lamella; it is called the porus opticus, and transmits the arteria 
centralis retina to the interior of the eyeball. Around the cribriform lamella are 
numerous small apertures for the transmission of the ciliary vessels and nerves. 
In front, the sclerotic is continuous with the cornea by direct continuity of tissue, 
but the opaque sclerotic overlaps the cornea rather more on its outer than on its 
inner surface. 

Structure.—The sclerotic is formed of white fibrous tissue intermixed with fine 


ae, aed a paper by Mr. 0. B. Lockwood (Journal of Anatomy and Physiology, vol. xx, 
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elastio fibres, and of flattened connective-tissue corpuscles, some of which are 
pigmented, contained’ in cell spaces between the fibres. These fibres are aggre- 
gated into bundles, which are arranged chiefly in a longitudinal direction. It 
yields ma on boiling. Its vessels are not numerous, the capillaries being of 


“Fro. 437. —A Vertical Section of the Eyeball. (Enlarged.) 





small size, uniting at long and wide intervals. The existence of nerves in it is 
doubtful. 

The Cornea is the projecting transparent of the external tunic of the eye- 
ball, and forms the anterior sixth of the globe. It is not quite circular, being a 
little broader in the transverse than in the vertical direction, in consequence of the 
sclerotic overlapping the margin above and below. It is convex anteriorly, and 
projects forwards from the sclerotic in the same manner that a watch-glass does 
from its case. Its degree of curvature varies in different individuals, and in the 
same individual at different periods of life, it being more prominent i in youth than 
in advanced life, when it becomes flattened. The cornea is dense and of uniform 
thickness throughout; its posterior surface is perfectly cisoular in outline, and 
exceeds the anterior surface slightly in extent, from the latter being overlapped by 
the sclerotic. 

Structure.—The cornea consists of four layers: namely, (1) several strata 
of epithelial cells, continuous with those of the conjunctiva; (2) a thick central 
fibrous structure, the cornea proper ; (3) a homogeneous elastic lamina; and (4) 
a single layer of epithelial cells, forming part of the lining membrane of the 
anterior chamber of the eyeball. The name of membrane of Descemet or Demours 
is given to this posterior elastic lamina and its epithelial coating. 

The conjunctival epithelium, which covers the front of the cornea proper, con- 
siste of several strata of epithelial cells. The lowermost cells are columnar: then 
follow two or three layers of polyhedral cella, some of which present ridges and 
furrows, similar to those found in the cuticle. Lastly, there are three or four mike 
of scaly epithelium, with flattened nuclei, . 

The proper substance of the cornea gain tough, unyielding ; perfectly trans- 
parent, and continuous with the sclerotic, with which it is in structure identical. 
It is composed of about sixty flattened lamelle,: superimposed one on another, 
These lamelie are made up of bundles of fibrous connective. tissue, the fibres of . 
which are directly continuous with the fibres of the sclerotic. The fibres of each . 
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lamelia are for the most part parallel with each other; those of alternating lamella 
at right angles to each other. Fibres, however, frequently pase from one lamella 
to the next. 7 

Tho lamelle. are commected with each other by an interstitial Sideseiik eolielasied: 
in which are spaces, the corneal spaces. The spaces are stellate in shape and 
have numerous offsets, by which they communicate with other spaces. Each space 
contains 8 cell, the corneal corpuscle, which ‘resembles in form. the epee in which 
it is contained, but does not entirely Gil it. 

Immediately beneath the conjunctival epithelium, the cornea proper presents 
certain characteristic differences, which have led some anatomists to regard it as a 
distinct membrane, and it has been named by Bowman the anterior elastic lamina, 
It differs, however, from the true elastic lamina or ‘membrane of Descemet in 
many essential particulars, presenting evidence of fibrillar structure and not having 
the same tendency to curl inwards, or to undergo fracture, when detached from the 
other layers of the cornea. It consists of extremely closely interwoven fibrils, 
similar to those found in the rest of the cornea proper, but contains no corneal 
corpuscles. It seems therefore more proper to regard it asa part of the proper tissue 
of the cornes.* 

The posterior elastic lamina, which covers the proper structure of the cornea 
behind, presents no structure recognisable under the microscope. It consists of a 
hard, elastic, and perfectly transparent homogeneous membrane, of extreme thinness, 
which is not rendered opaque by either water, alcohol, or acids. It is very brittle, 
but its most remarkable property is its extreme elasticity, and the tendency which 
it presents to curl up, or roll upon itself, with the attached surface innermost, 
when separate from the proper substance of the cornea. Its use appears to be (as 
suggested by Dr. Jacob) ‘ to preserve the requisite permanent correct curvature of 
the flaccid cornea proper.’ 

The epithelial lining of the aqueous chamber covers the posterior surface of the 
posterior elastic lamina. ‘It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining other serous cavities. 

Arteries and Nerves.—The cornea is a non-vascular structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not as 
yet been demonstrated in it, but are represented by the channels in which the 
bundles of nerves meet ; these are lined by an endothelium, and are continuous with 
the cell spaces. The nerves are numerous, twenty-four to thirty-six in number 
(Kélliker): forty to forty-five (Waldeyer and Siimisch) ; they are derived from the 
ciliary nerves, and enter the laminated tissue of thecornea. They ramify through- 
out its substance in a delicate network, and their terminal filaments form a firm 
and closer plexus on, the surface of the cornea proper beneath the epithelium. 
This is termed the sub-epithelial plexus, and from it fibrils are given off, which 
ramify between the epithelial cells forming a network, which is termed the intra- 
epithelial plexus. 

Dissection.—In order to separate the sclerotic and cornea, 0 as to expose the second 
tunic, the eyeball should be immersed in a small vessel of water. A fold of the sclerotic 
near its anterior part having been pinched up, an operation not easily performed, from the 
extreme tension of the membrane, it should be divided with « pair of blunt-pointed 
scissors, As soon as the choroid is exposed, the end of a blow-pipe should be introduced 


into the orifice, and a stream of air forced into it, so as to separate the slight cellular con- 
nection between the sclerotic and ope The sclerotic should now be divided around 


its entire circumferences, and may he removed. in ns. The front pst 
being then drawn forwards, the oy ae of the scalpe noi be be pressed gent! 

at its connection with the iris, and these being separated, a quantity of perie 

parent fluid will escape ; this is the aqueous humour. In the course of the dissection, age 


ciliary nerves may be seen lying in the loose cellular tissue between the choroid and 
Relaraiss, or contained in delicate grooves on the inner surface of the latter membrane. 


- Second Tunic.—This is formed by the choroid behing ; the iris axid ciliary pro- 


ees “This layer has been called ‘by: Reichert, the ‘ anterior limiting layer, a name which 
sppears more applicable to it than that.of anterior elastic lamina. 
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cesses ‘in front; and by the ciliary ligament, and Ciliary muscle, at the point of 
junction of the sclerotic and cornea. 

The choroid is the vascular and pigmentary tunic of the eyeball, investing the 
posterior fire-sixths of the globe, and extending as far forwards as the cornea ; 
the ciliary precesses being appendages of. the choroid developed from its inner 
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surface in front. The iris is the circular muscular septum, which hangs vertically 
behind the cornea, presenting in its centre a large circular aperture, the pupil. 
The ciliary ligament and Ciliary muscle form the white ring observed at the 
point where the choroid and iris join with each other, and with the sclerotic and 
cornea. . 

The Choroid is a thin, highly vascular membrane, of a dark brown or sinaalite 
colour, which invests the posterior five-sixths of the central part of the globe. It is 
pierced behind by the optic nerve, and extends in front as far forwards as the ciliary 
ligament, where it is connected with the iris and bends inwards, forming on its 
inner surface a series of folds or plaitings, the ciliary processes. It is thicker. 
behind than in front. Externally it is connected by a fine cellular web (membrana 
fusca) with the inner surface of the sclerotic, Its inner surface is smooth, and 
lies in contact with the retina, 

Structure.—The choroid consists mainly of a dense capillary plexus and of 
small arteries and veins, carrying the blood to and returning it from this plexus. 
On its external surface, i.e., the surface next the sclerotic, is a thin membrane of 
fine elastic fibres arranged in lamellm, which are covered with endothelium and 
form spaces, which communicate by perforations in the sclerotic, through which 
the vessels and nerves enter, with the capsule of Tenon. This layer is named the 
lamina supra-choroidea, and is continuous with the lamina fusca of the sclerotic. 

. Internal: to this is the choroid proper, and in consequence of the small arteries 
and veins being arranged on the oujer surface of the capillary network, it is 
customary to describe this as consisting of two layers; the outermost wots, the, unt the 
small arteries and veins, with pigment-cells interspersed between 
inner congisting of a capillary plexus. ‘The external layer consists, —— of the 
larger branches of the short ciliary arteries which run forwards between the veins: 
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before they bend downwards te terminate in the capillaries ; but is formed princi- 
pally of veins, which are named, from their distribution, vena verticose. They 
converge to four or five equidistant tranké, which pierce the sclerotic midway 
between the margin of the cornea and the entrance of the optic nerve. Inter- 


Fig. 439.—The Veins of the Choroid. (Enlarged.) 





spersed between the vessels are lodged dark star-shaped pigment-cells, the fibrous 
offsets from which, communicating with similar branchings from neighbouring 
cells, form a delicate network or stroma, which towards the inner surface of the 
choroid loses its pigmentary character. The internal layer consists of an exceed- 
ingly fine capillary plexus, formed by the short ciliary vessels, and is known as 
the twntca Ruyschiana. The network is close, and finer at the hinder part of the 
choroid than in front. About half an inch belind the cornea its meshes become 
larger, and are continuous with those of the ciliary processes. On the inner 
surface of this tunic is a very thin, structureless, or, according to Kélliker, faintly 
fibrous membrane, called the lamina viirea; it is closely connected with the 
stroma of the choroid and separates it from the pigmentary layer of the retina. 
The ciliary processes should now be examined. They may be cee either by 


detaching the iris from its connection with the ciliary ligament, or b & transverse 
section of the globe, and examining them from behind, oe 


The Ciliary processes are formed by the plaiting and folding inwards of the 
various layers of the choroid, (i.e. the choroid proper and the lamina vitrea) 
at its anterior margin, and are received between corresponding foldings of the 
suspensory ligament of the lens, thus establishing a communication . between 
the choroid and inner tunic of the eye. They are arranged in a circle, and form a 
sort of piated frill behind the iris, round the margin of the lens. They vary 
between sixty and eighty in number, lie side by side, and may be divided into large 
and small; the latter, consisting of about one-third of the entire number, are situated 
in the spaces between the former, but without regular alternation. The larger pro- 
cesses are each about one-tenth of an inch in length, and hemispherical in shape, 
their periphery being attached to the ciliary ligament, and continuous with the layers 
of the. choroid: the opposite margin is free and rests upon the ciroumference of 
the lens. Their anterior surface is turned towards the back of the iris, with the 
circumference of which they are continyous. ‘The posterior surface is closely 

connected with the suspensory ligament of the lens. -* 

.  Bbéructure—The ciliary processes are similsr in structure. to the choroid: the 
-weapels are larger, having chiefly a longitudinal direction.. They are covered on 
sfheir inner surface with a layer of black pigment cella, continuous with the cells of the 
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"pigmentary layer of the retina, and in their stroma are also other, stellate, pigment- 
cells; which, however, are not so numerous as in the choroid itself, and towards the 
free extremities of the folds are devoid of pigment. 

. The Iris (ris; a rainbow) has received its name from its various soleus in differ- 
ent individuals. It is a thin, circular-shaped, contractile curtain, sfispended in the 
aqueous humour behind the cornea, and in front of the lens, being perforated a little 
to the nasal. side of its centre by a circular aperture, the pupil, for the transmission 


Fia. 440.—The Arteries of the Choroid and Tris. 
The Sclerotic has been mostly removed. (Enlarged.) 





of light. By its circumference it is intimately connected with the choroid ; exter- 
nally to this is the ciliary ligament, by which it is connected to the sclerotic and 
cornea ; its inner edge fornis the margin of the pupil; its surfaces are flattened, and 
look forwards and backwards, the anterior surface towards the cornea, the posterior 
towards the ciliary processes and lens. The circumference of the iris is connected 
to the cornea by a reticular ‘structure denominated the ligamentum pectinatum 
tridis. This reticular structure is derived from the membrane of Descemet, which 
at the margin of the cornea breaks up into fibres ; some of these are continued into 
the front of the iris, others are connected with the fore-part of the choroid and scle- 
rotic. These fibres form a reticulated structure at the outer angle of the anterior 
chamber, the intervals between the fibres forming small cavernous spaces (the spaces 
of Fontana). These little recesses communicate with a somewhat larger space in 
the substance of the sclerotic close to its junction with the cornea. This is the Canal 
of Schlemm, or sinus circularis tridis, and according to Schwalbe and Waldeyer i is 
a lymph canal, but according to the more recent investigations of Leber is a venous 
Binus. The anterior surface of the iris is variously coloured in different individuals, 
and marked by lines which converge towards the pupil. The posterior surface is of 
a deep purple tint, from being covered by dark pigment ; it is hence named wvea, 
from its resemblance in colour to a ripe grape. 

Stracture.—The iris is composed of the following structures :— 

1. In front is a layer of polyhedral cells on a delicate hyaline basement- 
membrane. This layer is continuous with the epithelial layer of the membrane 
of Descemet, and in men with dark-coloured irides the cells contain . pigment- 
‘granules. | 

2. Giromasai in atsoniaoonslas of fibres and cells. The former are made ap of 
fine delicate’ bundles of fibrous tissue of which some few fibres have a circular direc-. 
tion at the circumference of the iris : but the chief mass consists of fibres radiating | 
towards the pupil, They form, by their interlacement, a delicate mesh, in which sha. 
“vessels and nerves are contained. Kabeapetsed beleen te Pantie of | ponNnec 
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tissue are numerons branched cells with fine processes. Slave bd teen in dark eyes 
contain pigment-granules, but in blue eyes and. the pink eyes. of albinos they 
are unpigmented. 

3. The muscular fibre isinvoluntary, and ere of circular and radiating fibres, 
The circular fibres (sphincter of the pupil) surround the margin of the, pupil on the 
posterior surface of the iris, like a sphincter, forming a narrow band, about one- 
thirtieth of an inch in width; those near the free margin being closely aggregated : 
those more external somewhat’ separated, and forming less samaelata circles. The 
radiating fibres (dilator of the pupil) converge from the circumference towards the 
centre, and blend with the circular fibres near the margin of the pupil. 

4. Pigment.—The situation of the pigment-cells differs in different irides. In the 

‘yarious shades of blue eyes, the only pigment-cells are several layers of small round 
or polyhedral cells, filled with dark pigment, situated on the posterior surface of 
the iris and continuous with the pigmentary covering of the ciliary processes. The 
colour of the eye in these individuals is due to this colouring matter showing more or 
less through the texture of the iris. In the albino, even this pigment is absent. In 
the grey, brown, and black eye, there are, as mentioned above, pigment-granules to 
be found in the cells of the stroma and in the epithelial layer on the front of the 
iris, to which the colour of the eye is due. 

The arteries of the wis are derived from the long and anterior ciliary, and 
from the vessels of the ciliary processes {see p. 482). 

The nerves of the iris are derived from the ciliary branches of the lenticular 
ganglion and the long ciliary from the nasal branch of the ophthalmic division of 
the fifth. After reaching the iris in the manner described above (page 654) they form 
a plexus around the attached margin of the iris; from this are derived non-medul- 
lated fibres which terminate in the circular and radiating muscular fibres. Their 
exact mode of termination has not been ascertained. Other fibres from the plexus 
terminate in a network on the anterior surface of the iris, The fibres derived from 
the motor root of the lenticular ganglion (third nerve) supply the circular fibres, 
while those derived from the sympathetic supply the radiating fibres. 

Membrana pupillaris.—In the fetus, the pupil is closed by a delicate, transparent, 
vascular membrane, the membrana puptllaris, which divides the space into which 
the iris is suspended into two distinct chambers. This membrane contains numerous 
minute vessels continued from the margin of the iris to those on the front part of 
the capsule of the lens. These vessels have a looped arrangement, converging 
towards each other without anastomosing. Between the seventh and eighth month 
the membrane begins to disappear, by its gradual absorption from the centre 
towards the circumference, and at birth only a few fragments remain. It is said 
sometimes to remain permanent and produce blindness. 

The Ciliary muscle (Bowman) consists of unstriped fibres: it forms a greyish, 
semi-transparent, circular band, about one-eighth of an inch broad, on the outer sur- 
face of the fore part of the choroid. It is thickest in front, and gradually becomes 
thinner behind. It consists of two sets of fibres, radiating and circular. The former, 
much the more numerous, arise at the point of junction of the cornea and sclerotic, 
and passing backwards, are attached to the choroid opposite to the ciliary processes. 
The circular fibres are internal to the radiating ones and to some extent unconnected 
with them and have a circular course around the insertion of the iris. They are 
sometimes called the ‘ring muscle’ of Miiller, and were formerly described as the 
ciliary ligament. The Ciliary muscle is admitted to be the chief agent in accommo- 
dation, i.e. in adjusting the eye to the vision of near objects. Mr.. Bowman believed 
that this was effected by its compressing the vitreous body and so causing the jens to 
advance; but the view which now prevails is that the contraction of the musole, by 
drawing on the ciliary processes, relaxes the suspengory ligament. of the lens, thus 
allowing the anterior surface of the lens to*become more convex, The popil is at 
= eam time slightly contracted.* | 

| : ation and dingrana in Bower's + usteation of some of the Petipa 
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. The Retina may be exposed by carefully removing the choroid from its external 
parkas. It is a delicate nervous membrane, upon the surface of which the images 
of external objects are received. Its outer surface ia in contact with the choroid ; 
its inner surface with the vitreous body. Behind, itis continuous with the optic 
nerve ; it gyadually diminishes in thickness from behind forwards; and, in front, 
extends neatly as far forwards as the ciliary ligament, where it terminates by a 
jagged margin, the ora serrata. It is soft, and semi-transparent, in the fresh 
atate ; but’ soon becomes clouded, opaque, and of a pinkish tint. Exactly in the. 
centre of the posterior part of the retina, and at a point corresponding to the axis 
of the eye in which the sense of vision is most perfect, is a round, elevated, 
yellowish spot, called, after its discoverer, the yellow spot or limbus luteus (macula 
lutea) of Sémmerring ; having a central depression at its summit, the fovea cen- 
tralis. The retina in the situation of the fovea centralis is exceedingly thin; so 


_ Fie. 441.—The Arteria Centralis Retine, Yellow Spot, etc., 
the anterior Half of the Eyeball being.removed. (Enlarged.) 





much so that the dark colour of the choroid is distinctly seen through it ; so that 
it presents more the appearance of a foramen, and hence the name ‘foramen of 
Sémmerring ' at first given to it. It exists only in man, the quadrumana, and 
some saurian reptiles. About one-tenth of an inch to the inner side of the yellow 
spot, is the point of entrance of the optic nerve; the erteria centralis retinm 
piercing its centre. This is the only part of the surface of the retina from which 
the power of vision is absent. 

Structure.—The retina is an exceedingly complex structure, and when exam- 
ined microscopically by means of sections made perpendicularly to its surface ig 
found to consist of ten layers, which are named from within outwards, as 
follows :— 

1, Membrana limitans interna. 

2. Fibrous layer, consisting of nerve-fibres. 

3. Vesicular layer, consisting of nerve-cells. 

4. Inner molecular, or granular, layer. 

s. Inner nuclear layer. 

6. Outer molecular, or granular, layer. 

4. Outer nuclear layer. . 

8. Membrana limitans externa. : 
9. Layer of rods and cones. Jacob’s memnbrae, as 
10. Pigmentary layer. 


‘fe The membrana iio nor ih mot ler ape of rain 
g3P2: | 
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is in contact with the hyaloid membrane of the vitreous humour. It is derived from 
the supporting framework of the retina, with which tissue it will be described... 

a. The fibrous layer is made up of nerve-fibres, the direct continuation of the 
fibres of the optic nerve. This nerve therefore passes through all the other layers 
of the retina, except the one previously mentioned, to reach its destination m the 
fibrous layer. As the nerve passes through the lamina oribrosa of the sclerotic 
coat, the fibres of which it is composed lay aside their medullary sheaths. and.are 
continued onwards, through the choroid and retina, as simple axis-cylinders. 
When these non-medullated fibres reach the internal surface of the retina they 
radiate from their point of entrance over the surface of the retina, grouped in 
bundles, and in many places, according to Michel, arranged in plexuses. The 
layer is thickest at the optic nerve entrance and gradually diminishes in thickness 
towards the ora serrata. : - 


Fig. 442. Fic. 443. 


An pp w& 





Vertical sections of the human retina, Fig. 442, half an inch from the entrance of the optic nerve. Fig. 443 
close tothe latter. 1. Layer of rods and cones (columnar layer), bounded underneath by the membrana Hmifana cxterna. 


ot the ganglion-celis. 7. HXpansion of optio fies. & Sustentacular Ares of Miller. y. Their atvechtnent to The 
membrana limitans interna, 

3. The vesicular layer consists of a single layer of large ganglion cells ; except 
in the macula lutea, where there are several layers. Thecells are somewhat flask- 
shaped ; their rounded internal margin resting on the preceding layer and send- 
ing off a single process, which is prolonged into the fibrous layer and is believed 
to be continuous with a nerve-fibre, From .the opposite extremity of the cell one 
or more thicker processes extend into the innér molecular layer, where they divide 
dichotomously dnd become lost in its reticulum, or, according to some, pass 
through this layer to reach the inner nuclear layer. | 

4. The mner molecular layer consists of a stratum of granular-looking sub- 
stance, from which circumstance it is sometimes called the ‘inner granular ’ layer. 
It is made up of a derise reticulum of minuté fibrils, intermingled with the fine 
processes of the ganglion cells and also processes derived from certain cells con- 
tained in the next layer, immediately to be described. No direct connection 
between these sets of processes has yet been demonstrated, but it is considered 
probable that they do communicate, and that there is therefore a direct connection 
between the ‘ganglion cells of the vesicular layer and the nuclear cells of the inner 
nuclear layer. Within the reticulum formed by these fibrils minute clear granules, 
of unknown nature, are imbedded. . te 4S : = 
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gs. The inner nuclear layer is made up of nuclear bodies,.of which there are 
three different kinds. (1.) A large number of oval nuclei, which are commonly 
regarded as bipolar‘nerve-cells, and are much more numerous than either of the 
other kind: They consist of a large oval nuclear body placed vertically to the 
surface, confining a distinct nucleolus: they are surrounded by a small amount 
of protoplasm, which is prolonged into two Processes, one of these passes inwards 
into the inner molecular layer, is varicose in appearance and, as stated above, is 
believed to be continuous with the processes of the ganglion cells. The other 
process passes outwards, into the outer ‘molecular layer, and there bifurcates. 
According to some observers the divisions thus formed communicate with the rod 
and cone fibres (Merkel). (2.) At the innermost part of this inner nuclear layer, 
is a stratum of cells, which are not branched. (3.) Some few cells are also found 
in this layer, ‘connected with the fibres of Miller, and will be described with those 
structures. 

6. The outer molecular layer is much thinner than the inner molecular layer ; 
but, like it, consists of a dense network of minute fibrils and presents the same 
granular appearance. It differs, however, from the inner molecular layer in con- 
taining branched stellate cells, the processes of which are extremely fine and 
exhibit variéosities, like nerve-fibrils. They are therefore considered by Schultze 
to be ganglion cells. 

7. The outer nuclear layer.—Like the inner nuclear layer this layer contains 
several strata of clear oval nuclear bodies; they are of two kinds, and on account. 
of their being respectively connected with the rods and cones of Jacob’s membrane, 
are named rod-granules and cone-granules. The rod-granules are much the more 
numerous and are placed at different levels throughout the layer. They present a 
peculiar cross-striped appearance and have prolonged from either extremity a fine 
process : the outermost is continuous with a single rod of Jacob’s membrane; the 
innermost passes inwards towards the outer molecular layer and terminates in an 
enlarged extremity, from which are given off a number of minute fibrils, which 
enter the outer molecular layer. In its course it presents numerous varicosities. 
The cone-granules, fewer in number than the rod-granules, are placed close to the 
membrana limitans externa and are closely connected with the cones of Jacob’s 
membrane. They do not present any cross-striping, but contain a pyriform 
nucleus, which almost completely fills the cell. From their inner extremity a 
thick process passes inwards to the outer molecular layer ; where, like the processes 
of the rod-cells, it terminates in an enlargement, from which are given off numerous 
fine fibrils, which enter the outer molecular layer. 

8. The membrana limitans externa. This layer, like the membrana limitans 
interna, is derived from the fibres of Miller, with which structures it will be 
described. 

9. Jacob’s membrane (bacillary layer).—The elements which compose this 
layer aro of two kinds, rods and cones, the former being much more numerous than 
the latter. The rods are solid, of nearly uniform size, and arranged perpendicularly 
to the surface. Each rod consists of two portions, an outer and inner, which are 
joined together by a cement-substance and are of about equal length. They differ 
from each other as regards refraction and in their behaviour with colouring re- 
agents, the inner portion becoming stained by carmine, iodine, &o., the outer 
portion remaining unstained, The outer portion of each rod is marked by trans- 
verse strim, and is made up of a number of thin discs superimposed on one another. 
Tt also exhibits faint longitudinal markings. The inner portion of each rod, at its. 
inner extremity where it is joined to the processes of the rod-granules, is indistinctly 
granular; at its outer extremity it presents a fine longitudinal striation, being 
composed of fine, bright, highly refrepting fibrils. 

The cones are conical or flask-shaped, their broad ends resting upon the meta- 
brana limitans externa, the narrow pointed extremity being turned to the choroid. 
Like the rods, they are made up of two portions, outer and iimer; the outer por- 
tion being a short conical process, which, ‘like the outer segment of the rods presents 
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transverse siti. The inner portion resembles the inner portion of ‘the rods in 
structure, presenting an outer striated and an inner granular sppearance ; bat 
differs from it in size, being bulged out laterally and presenting a flask shape. 

ro. The pigmentary layer or tapetum migrum.—The most external layer of the 
retina, formerly regarded as a part of the choroid, consists of a sitgle layer of 
hexagonal epithelium cells, loaded with pigment-granules (fig. 20). In the eyes of 
albinos, the cells of the pigmentary jayer are present, but they contain no colour- 
ing matter. In many of the mammals also, as in the horse, and many of ‘the 
carnivora, there is no pigment in the cells of this layer, and the choroid possesses 
a beautiful iridescent lustre, which is termed the tapetum lucidum. 

Connective-tissue framework of the 
Ftetina.—Almost all these layers of the Fig, 444.—~The layers of the Retina 
retina are connected together by a sort of (diagrammatic.) After Schultze. 
supporting connective tissue, which has 
been named the fibres of Milller, or ra- 
diating fibres, from which the membrana 
limitans interna et externa are derived. 
These fibres are found stretched between 
the two limiting layers, ‘as columns be- 
tween a floor and a ceiling’ and passing 
through all the nervous layers, except 
Jacob’s membrane. The¥ commence on 
the inner surface of the retina by a conical 
base, the edges of the bases of adjoining 
fibres being united and thus forming a 
boundary line, which is the membrana 
limitans interna. As they pass through 
the various layers, they present a rough- 
ness of their surface, as if from a number 
of membranous processes abruptly broken 
off. By these they are continuous with 
the reticulum of the inner and outer 
molecular layer and with a sponge-like 
stroma, in which the nuclei of the inner 
nuclear layers sare imbedded. In the 
inner nuclear layer each fibre of Miiller 
presents a clear oval nucleus, referred to 
above, which is sometimes situated at 
the side of, sometimes altogether within 
the fibre. In the outer nuclear layer the 
fibre breaks up into fine lamelle, which 
form a fenestrated or sponge-like tissue, 
in which the rod and cone granules are 





: Membrana limitans interna. 8. Fibrous la ; 
enclosed, and at the outer border of this “Vesicular layer. 4. Laner molecular layer Tunes 


layer these lamelle unite along a definite  Duciesr Liye. J, i, Henpraoe mia PP slieger 
line, forming the membrans limitans ee a ee Pitre 
externa. 

Macula lutea and fovea coniralis. —The structure of the retina at the yellow 
spot presents some modifications. In the macula lutea (1) the nerve-fibres are 
wanting as a continuous layer ; (2) the vesicular layer consists of several strata of 
cells, instead of a single layer; (3) in Jacob’s membrane there are no rods, but 
only cones, and these are longer and narrower than in other parts;. and (4) isi the 
outer nuclear layer there are only cone-fibreg which are very long and arranged in 
curved lines. At the fovea centralis the only parts which exist are the cones of 
Jacob’s.membrane; the outer nuolear layer, the cone. fibres of which are almost 
horizantal in‘ direction ; and an exceedingly thin inner granular layer. The‘solour 
of the spot seams to imbue all the layers except Jacob's membrane; it is of a rich 
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yellow, deepest towards the centre, and does not ap to consist of pigment. 

but simply @ staining of the constituent parts. = = 
At the ora serrata the layers of tiie retina for the most part terminate abruptly, 

and the radiating fibres of Miller, covered by the pigmentary layer, can be traced 

forwards, asthe pars ciliaris, to the iris. The fibres of Miiller here present the 

appearance of columnar epithelial cells, arranged in a single stratum, 

The arterta centralts retine and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porus opticus. It immediately divides 
into four or five branches, which at first ran between the hyaloid membrane and 
the nervous layer; but they soon enter the latter membrane, and pass forwards, 
dividing dichotomously. From these branches a minute capillary plexus is given 
off, which does not extend beyond the inner nuclear layer. 


HvUMOURS OF THE Eyn. 


The aqueous humour completely fills the anterior and posterior chambers of 
the eyeball. Itis small in quantity (scarcely exceeding, according to Petit, four 
or five grains in weight), has an alkaline reaction, in composition is little more 
than water; less than one-fiftieth of its weight being solid matter, chiefly chloride 
of sodium. 

The anterior chamber i is the space bounded in front by the cornea; behind, by 
the front of the iris. The posterior chamber was the name formerly given to a 
space which was believed to exist between the iris in front and the capsule of the 
lens, its suspensory ligament and the ciliary processes, behind. It is now known 
that the posterior surface of the iris is in immediate contact with the lens throughout 
the greater part of its extent. The only space which remains, to represent the 
posterior chamber, is a narrow cllink between the peripheral part of the iris, the 
suspensory ligament.and the ciliary processes. 

In the adult, these two chambers communicate through the pupil ; but in the 
foetus in the seventh month, when the pupil is closed by the membrana pupillaris, 
the two chambers are quite separate. 


Vitreous Bopy. 


The vitreous body forms about four-fifths of the entire globe. It fills the con- 
cavity of the retina, and is hollowed in front for the reception of the lens and its 
capsule. It is perfectly transparent, of the consistence of thin jelly, and consists 
of an albuminous fluid enclosed in a delicate trarisparent membrane, the hyaloid. 
This membrane invests the outer surface of the vitreoys body; it is intimately 
connected in front with the suspensory ligament of the lens ; and is continued into 
the back part of the capsule of the lens. It has been supposed, by Hannover, that 
from its inner surface numerous thin lamelle are prolonged inwards in a radiating 
manner, forming spaces in which the fluid is contained. In the adult, these 
lamelle cannot be detected even after careful microscopic examination ; but in the 
foetus a peculiar fibrous texture pervades the mass, the fibres joining at: mumerous 
points, and presenting minute nuclear granules at their point of junction. In the 
centre of the vitreous humour, running from the position of the entrance of the 
optic nerve on the retina to the posterior surface of the lens is a canal, filled with 
fluid and lined by a.prolongation of the hyaloid membrane. This is the canal of 
Stilling, It must.not be confounded with the canal in the embryonic. vitreous 
humour which conveys the minute artery from the central artery of the retina to 
the back of thelens. The fluid from the vitreous body resembles nearly pure water; 
it contains, however, some salts, and a little albumen. 

The hysloid membrane encloses the whole of the vitreous humour, egoept its 
anterior surface, which is hollowed out’for the reception of:fhe lens; it pasaes-from 
the margin of this surface to the margin of: the lens, forming the suspensory liga: 
ment, It is a delicate structureless membrane, except where it forms the suspensory 
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Nggmont, where.it contains longitudinal elastic fibres.’ Immediately beneath the 
hytloid membrane are found small, granular : nucleated celis, which are said: to ‘be 
possessed of amcboid movements. 

In the fatus, the centre of the vitreous humour presents a tubular canal, 
through which # minute artery passes along the vitreous body to the capsule of 
the lens. In the adult, no vessels penetrate its substance; so that its nutrition 
must be carried on by the vessels of the retina and ciliary processes, situated — 
its exterior. 





Gud Lens AND rts OAPSULE. 


The crystalline lens, enclosed in its capsule, is situated immediately behind the 
pupil, in front of the vitreous body, and surrounded by the ciliary processes, which 
slightly overlap its margin. 

The capsule of the lens is a transparent, highly elastic, and brittle membrane, 
which closely surrounds the lens. It rests, behind, in a depression in the fore part 
of the vitreous body ; in front, it is in contact with the free border of the iris, this 
latter receding from it at the circumference, thus forming the posterior chamber of 
the eye ; and it.is retained in its position chiefly by the suspensory ligament of the 
lens. The capsule is much thicker in front than behind, structureless-in texture ; 
and when ruptured, the edges roll up with the outer surface innermost, like the 
elastic lamina of the cornea. The anterior surface of the lens is connected to the 
inner surface of the capsule by a single layer of transparent, polygonal, nucleated 
cells, At the circumference of the lens, these cells undergo a change in form: they 
become elongated, and Babucin states that he can trace the gradual transition of 
the cells into proper lens fibres, with which they are directly continuous. There is 
no epithelium on the posterior surface. 

In the foetus, a small branch from the arterta centralis retins runs forwards, 
as already mentioned, through the vitreous humour to the posterior part of the 
capsule of the lens, where its branches radiate and form a plexiform network, which 
covers its surface, and they are continuous round the margin of the capsule with 
the vessels of the pupillary membrane, and with those of the iris. In the adult no 
vessels enter its substance. 

The lens is a transparent, double-convex body, the convexity being greater on 
the posterior than on the anterior surface. It measures about a third of an inch 
in the transverse diameter, and about one-fourth in the antero-posterior. It 
consists of concentric layers, of which the external in the fresh state are soft and 
easily detached ; those beneath are firmer, the central ones forming a hardened 
nucleus. These lamingw are best demonstrated by boiling, or immersion in alcohol. 
The same reagents demonstrate that the lens consists of three triangular segments, 
the sharp edges of which are directed towards the centre, the bases towards the 
circumference. The lamine consist of minute 
parallel fibres which are hexagonal prisms, the Fra. 445.—The Crystalline Lens, 
edges being dentated, and the dentations fitting hardened and divided. 
accurately into each other ; their breadth is about (Enlarged.) 
s0octh of an ineh. They run from the sutures 
or lines of junction of the triangular segments 
on the one surface to the periphery of the lens, 
and curving round its margin they terminate 
at the line of junction of the segments on the 
other. ‘No fibres pass from pole to pole, but 
they are arranged in such a way that fibres 
which commence near the pole on the one. 
aspect of the lens, that is to say, near the - 
apex of the triangular segment, terminate neat | 
the peripheral scisatalty Gf Osa place ae the ollie, shad to aay, ‘eas ths base. of 
the triangular segment and vice verad. The fibres of the outer layers of the lens 
each contain # nucleus which together form a layer (nuclear layer) on the surface 
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of the lens, most distinct tdwards its circumference. The meridians, or ines wk. 
junction of the three segments, are composed of an amorphous granular substancd: 
which sometimes becomes opaque, witen the lines are seen forming a distinct star 

on the lens, The lines on one surface do not lie immediately opposite those on the 
abet but are intermediate. 

The changes produced in the lens by age, are the following :— . 

In the fatus, its form is nearly spherical, its colour of a slightly reddish tint, 
it is not perfectly transparent, and is eo soft as to break down readily on the 
slightest pressure. 

In the adult the posterior surface is more convex than the anterior ; it is seu 
less, transparent, and firm in texture. 

In old age it becomes flattened on both surfaces, slightly opaque, of an amber 

tint, and increases in density. 
_ The suspensory ligament of the lens is a thin, transparent, membranous struc- 
ture, placed between the vitreous body and the ciliary processes of the choroid ; it 
connects the anterior margin of the vitreous humour with the anterior surface of 
the lens near its circumference. It assists in retaining the lens in its position. 
Its outer surface presents a number of folds or plaitings in which the corresponding 
folds of the ciliary processes are received. These plaitings are arranged round the 
Jens in a radiating form, and are stained by the pigment of the ciliary processes. 
Tt is a part of the hyaloid membrane, which, as described above, is continued for- 
wards to the anterior part of the margin of the lens. It is covered on its outer 
surface by the pars ciliaris, or connective-tissue framework of the retina, prolonged 
forwards from the ora serrata. That portion of this membrane which intervenes 
between the ciliary processes and the capsule of the lens, forms part of the 
boundary of the posterior chamber of the eye. The posterior surface of this layer 
is turned towards the vitreous huimour, being separated from it at the circum- 
ference of the lens by a space called the canal of Petit. 

The canal of Petit is about one-tenth of an inch wide. It is bounded in front 
by the suspensory ligament; behind by the vitreous humour, its base being formed 
by the capsule of the lens. When inflated with air, it is sacculated at intervals, 
owing to the foldings on its anterior surface. 

The vessels of the globe of the eye are the short, long, and anterior ciliary 
arteries, and the arteria centralis retine., 

The short ciliary arteries pierce the back part of the sclerotic, round the en- 
trance of the optic nerve, and divide into branches which run parallel with the axis 
of the eyeball: they are distributed to the inner layer of the choroid, and to the 
ciliary processes. 

The long cihary arteries, two in number, pierce the back part of the sclerotic, 
and run forward, between that membrane and the choroid, to the Ciliary muscle, 
where they each divide into an upper and lower branch; these anastomose, and 
form a vascular circle round the outer circumference of the iris; from this circle 
branches are given off, which unite, near the margin of the pupil, in a smaller 
vascular circle. These branches, in their course, supply the muscular structure. 

The anterior cthary arterves, five or six in number, are branches of the muscular 
and lachrymal branches of theophthalmic. They pierce the eyeball, at the anterior 
part of the sclerotic, immediately behind the margin of the cornea, and are dis- 
tributed to the ciliary processes, some branches joining the great vascular circle of 
the iris. 

The arteria centralis retina has been already described. 

The veing, usually four in number, are formed mainly by branches from the sur- 
face of the choroid. . They perforate the-selerotic, midway between the cornea and 
the optic nerve, and end in the ophthalmic vein. - 

- The nerves.of the eyeball are the opti, the long ciliary nerves from the cual 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. - 
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_Appenpages oF .tTHE Eyn. 


The appendages of the eye (tutamina ooult), include the shee the cyl, 
the conjunctiva, and the lachrymal apparatus, viz. the lachrymal gland, 
lachrymal sac, and the nasal duct. 

‘The eyebrows (superctiia) are two arched eminences of integument, which sur- 
mount the upper circumference of the orbit on each side, and support numerous 
short, thick hairs, directed obliquely on the surface. In structure, the eyebrows 
consist of thickened integument, connected beneath with the Orbioularis palpe- 
brarum, Corrugator supercilii, and Occipito-frontalis muscles...These muscles 
serve, by their action on this part, to control toa certain extent the amount of light 
admitted into the eye. 

The eyelids (palpebra) are two thin, movable folds, placed in front of the eye, 
protecting it from injury by their closure. The upper lid is the larger, and the 
more movable of the two, and is furnished with a separate elevator muscle, the 
Levator palpebra supertoris. When the eyelids are opened, an elliptical space 
( fissura palpebrarum) is left between their margins, the angles of which corre- 
spond to the junction of the upper and lower lids, and are called canthi. 

The outer canthus is more acute than the inner, and the lids here lie in close 
contact with the globe: but the inner canthus is prolonged for a short distance 
inwards, towards the nose, and the two lids are separated by a triangular space, the 
lacus lachrymalis. At the commencement of the lacus lachrymalis, on the margin 
of either eyelid, is a small conical elevation, the lachrymal papiija, or tubercle, 
the apex of which is pierced by a small orifice, the punctwm lachrymaile, the com- 
mencement of the lachrymal canal. 

Structure of the eyelids.—'The eyelids are composed of the following structures, 
taken in their order from without inwards :-—~ 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage and 
its ligament, Meibomian glands and conjunctiva. The upper lid has, in addition, 
the aponeurosis of the Levator palpebre. 

The integument is extremely thin, and continuous at the margin of the lids 
with the conjunctiva. 

The subcutaneous areolar tissue is very lax and delicate, seldom contains any 
fat, and is extremely liable to serous infiltration. 

The fibres of the Orbicularis muscle, where they cover the palpebre, are thin, 
pale in colour, and possess an involuntary action. 

The tarsal cartilages are two thin elongated plates of dense connective tissue,* 
about an inch in length. They are placed one in each lid, contributing to their 
form and support. 

The superior, the larger, is of a semilunar form, about one-third of an inch i in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
the upper border of this cartilage the aponeurosis of the Levator palpebree is 
attached, 

The inferior tarsal cartilage, the smaller, is thinner, and of an elliptical form. 

The free, or ctliary margin of the cartilages is thick, and presents e perfectly 
straight edge. The attached or orbital margin is connected. to the circumference 
of the orbit by the fibrous membrane of the lids. The outer angle of each carti- 
lage is attached to the malar bone by the external palpebral or tarsal ligament. 
The inner angles of the two cartilages terminate af the commencement of the 
lacus lachrymalis, being fixed to-the margins of the orbit by the .tendo oculi. 

The tarsal ligament, or fibrous membrane of the lids, is a layer of fibrous mem- 
brane, beneath the Orbicularis, attached externally to the margin:of the orbit, and 
internally it passes over the anterior surface of the tarsal cartilage, and is.attached 
eens It is thickest and densest at the outer part of the orbit. This 


* Recent observations have proved that-the so-called ‘ tarsal cartilages’ do not contain 
any cartilage cells, and that the name isa misnomer. 
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—— serves to dupport the ‘eyelids, and retains the tarsal cartilages in their . 
position. . 

_ The Meibomian glands (fig. 446) are situated upon the inner surface of the eye- 
lids, between the tarsal cartilages and conjunctiva, and may be distinctly seen 
through the mucous membrane on everting the eyelids, presenting the appearance 
of parallel strings of pearls, They are about thirty in number in the upper car- 
tilage; and somewhat fewer in the lower. They are imbedded in grooves in the 
inner surface of the cartilages, and correspond in length with the breadth of each 
cartilage ; they are, consequently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which corre- 
spond in number to the follicles. These glands are a variety of the cutaneous 
sebaceous glands, each consisting of a single straight tube or follicle, having a 
cecal termination, into which open a number of small secondary follicles. The 
tubes consist of basement membrane, covered by a layer of scaly epithelium ; the 
secondary follicles are lined by a layer of polyhedral cells, continuous with the cells 
of the tube. The remainder of the follicle is filled with large polyhedral cells, 
charged with fat. They are thus identical in structure with the sebaceous glands. 
The peculiar parallel arrangement of these glands side by side forms a smooth 


Fig. 446.—The Meibomian Glands, etc., seen from the Inner Surface 
- of the Eyelids. 





layer, adapted to the surface of the globe, over which they constantly glide. The 
use of their secretion is to prevent adhesion of the lids. 

The eyelashes (cilia) are attached to the free edges of the eyelids; they are 
short, thick, curved hairs, arranged in a double or triple row at the margin of the 
lids: those of the upper lid, more numerous and longer than the lower, curve 
upwards; those of the lower lid curve downwards, so that they do not interlace in 
closing the lids. ' 

The conjunctiva is the mucous membrane of the eye. It lines the inner surface 
of the eyelids, and is reflected over the fore part of the sclerotic and cornea. In 
. each of these situations, its structure presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, opaque, highly vascular, and 
covered with numerous papillem, which, in the disease called granular lids, become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
-Ening membrane of the ducts of the Meibomian glands, and through the lachrymal 
canals, with the lining membrane of, the lachrymal sac and ‘nasal duct. At the 
outer angle of the upper lid, it may be traced along the lachrymal ducts into the 
gland ; and at the inner angle of the eye, it forms a sémiluner fold, the 
plica semilunaris. The folds formed by the reflection of the corijunctiva from the ids 
‘on to the eye are called.the superior and inferior palpebral folds, the former being 
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the:deeper of the two. Upon the sclerotic, the conjunctiva is loosely connected to 
the globe: it. becomes thinner, loses its- papillary structure, is transparent, and 
only slightly vascular in health. Upon the ‘cornea, the conjunctiva consists ‘only 
of epithelium, constituting the anterior layer of the cornea (conjunctival epithelium) 
already described (see p. 733). The deeper parts of the palpebral conjunctiva 
present, according to Henle, a considerable proportion of lymphoid tissue. 
Lymphatics arise in the conjunctiva in a delicate zone around the cornea, from 
which the vessels run to the ocular conjunctiva. 

At the point of reflection of the conjunctiva from the lid on to the globe of. the 
eye, termed the fornix conjunctiwa, area number of mucous glands, which are much 
convoluted. They are chiefly found in the upper lid. Other glands, analogous to 
lymphoid follicles and called by Henle ‘ trackoma glands’ are found in the con- 
junctiva, and according to Stromeyer are chiefly situated near the inner canthus of 
the eye. They were first described by Brush in his description of Peyer’s Patches 
of the small intestines as ‘ identical structures existing in the under eyelid of 
the ox.’ 

The nerves in the conjunctiva are numerous and form rich plexuses. According 
to Krause they terminate in a peculiar form of tactile corpuscle, which he terms 

‘terminal bulb.’ 

The caruncula lachrymalis is a small, reddish, conical-shaped body, situated at 
the inner canthus of the eye, and filling up the small triangular space in this situa- 
tion, the lacus lachrymalis. It consists of a cluster of follicles similar in structure 
to the Meibomian, covered with mucous membrane, and is the source of the whitish 
secretion which constantly collects at the inner angle of the eye. , A few slender 
hairs are attached to its surface. On the outer side of the caruncula is a slight 
semilunar fold of mucous membrane, the concavity of which is directed towards the 
cornea ; it is called the plica semilunaris. Miller found smooth muscular fibres 
‘in this fold, and in some of the domestic animals a thin plate of cartilage has been 
discovered. This structure is considered to be the rudiment of the third eyelid in 
birds, the membrana nictitans. 


LacnaymaL Apparatus. (Fia. 447.) 


The lachrymal apparatus consists of the lachrymal gland, which secretes the 
tears, and its excretory ducts, which convey the fluid to the surface of the eye. 


Fic. 447.—The Lachrymal Apparatus. Right Side. 





This fluid is carried away by the Jachrymal canals into the lachrymal sa, and ‘along 
the nasal duct into the cavity of the nose. 


The lsehrymal gland is lodged - -in @ depression at the outer angle of the orbit; 
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on the inner side of the external angular process of the frontal. bone. It is of an : 


oval form, sbout the size and shape of an almond.. Its upper convex surface is in| 


contact with the periosteum of the orbit, to which it is connected by a few fibrous 
bands. . Its under concave surface rests upon the convexity of the eyeball, and 
upon the —— and External recti muscles. Its vessels and nerves enter its 
posterior border, whilst its anterior margin is closely adherent to the back part of 
the upper eyelid, and is covered, on its inner surface, by.a reflection of the con- 
-janctiva. The fore part of the gland is separated from the rest by a fibrous septum ; 
hence it is sometimes described ag a separate lobe, called the palpebral portion of 
the gland (accessory gland of Rosenmiiller). In structure and general appearance 
the lachrymal resembles the salivary glands (page 781). The histological characters 
are those of an albuminous gland. In the recent state the cells are so crowded 
with granules that their limits can hardly be defined. They contain an oval nucleus, 
and the cell protoplasm is finely fibrillated. Its ducts, about seven in number, 


run obliquely heneath the mucous membrane for a short distance, and separating 


from each other, open by a series of minute orifices on the upper and outer half of 
the conjunctiva, near its reflection on to the globe. These orifices are arranged 
in @ row, so as to disperse the secretion over the surface of the membrane. 

The lachrymal canals commence at the minute orifices, puncta lachrymalia, 


seen on the margin of the lids, at the outer extremity of the lacus lachrymalis. . 
They commence on the summit of a slightly elevated papilla, the papilla lachrymalis, 


and lead into minute canals, the canaliculi, which proceed inwards to terminate 
in the lachrymal sac. The superior canal, the smaller and shorter of the two, at 
first ascends, and then bends at an acute angle, and passes inwards and downwards 
to the Jachrynial sac. The inferior canal at first descends, and then, abruptly 
changing its course, passes almost horizontally inwards. They are dense and 
elastic in structure and somewhat dilated at their angle. 

The lachrymal sac is the upper dilated extremity of the nasal duct, and is 
lodged in a deep groove formed by the lachrymal bone and nasal process of the 
superior maxillary. It is oval in form, its upper extremity being closed in and 
rounded, whilst below it is continued into the nasal duct. It is covered by a fibrous 
expansion derived from the tendo oculi, and on the inner side it is crossed by the 
Tensor tarsi muscle, which is attached to the ridge on the lachrymal bone. In 
structure it consists of a fibrous elastic coat, lined internally by mucous membrane: 
the latter being continuous, through the canaliculi, with the mucous lining of the 
conjunctiva, and through the nasal duct with the pituitary membrane of the nose. 

The nasal duct is a membranous canal, about three-quarters of an inch in 
length, which extends from the lower part of the lachrymal sac to the inferior 
meatus of the nose, where it terminates by a somewhat ss Sa orifice, provided 
with an imperfect valve, the valve of Hasner, formed by the mucous membrane. 
It is contained in an osseous canal, formed by the superior maxillary, the lachrymal, 
and the inferior turbinated bones, is narrower in the middle than at each extremity, 
and takes a direction downwards, backwards, and a little outwards. It is lined by 
mucous membrane, which is continuous below with the pituitary lining of the nose. 
In the canaliculi, this membrane is provided. with scaly epithelium; but in the 
lachrymal sac and nasal duct, the epithelium is ciliated, as in the nose. 


; Tas Bar. | 
The organ of hearing is divisible into three parta: the external ear, the middle 
ear or tympanum, and the internal ear or labyrinth. ; | 
_ ‘The external ear consists of an expanded portion named pinna or avricle, and 
the auditory canal, or meatus. The former serves to collect the vibrations of the 
air by which sound is produced, and the latter conducts those. vibrations to the 
The pinns or auricle (fig. 448), ia formed by a layer of yellow fib i 


govered with integument, apd connected to the. commencement of the. auditory: 


car 
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canal: it is of an ovoid form, ites surface. uneven, with its larger end directed 
upwards. Its. outer surface is irregularly concave, directed slighily. forwards, and 
presenta numerous eminences and depressions which result from the foldings of its 
fibro-cartilaginous element. To.each of these names have been assigned. Thus 
the external prominent rim of the auricle is called the heli... Another ‘curved 
prominence parallel wit, and.in front of the helix, is called the antiheliz; this 
bifurcates above, so as to enclose a triamgniar depreasion, the fossa of the antihelic. | 
The narrow curved depression between the helix aad antihelix is called the fossa 
of the helia (fossa imnominata or scaphoidea); the amtielix describes a curve 
round & deep, capacious cavity, the concha, which is partially @ixided into two 
parts by the commencement of the helix. In front of ‘the concha, and pagjecting 
backwards over the meatus, is a small pointed eminence, the tragus; so called, 
from its being generally covered on its under surface, with a tuft of hair, re- 

sembling a goat's beard. Opposite the tragus, and separated from it by a deep 
notch (incisura intertragica), is & small tubercle, the antitragus. Below this is 
the lobule, composed of tough areolar and adipose tissue, wanting the firmness and 
elasticity of the rest of the pinna. 

Structure of the pinna.—The pinna is composed of a ‘thin plate of yellow fibro- 
cartilage, covered with integument, and connected to the surrounding parts by 
ligaments, and a few muscular fibres. 

The integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fosss. 

The cartilage of the pinna consists of one single piece; it gives form to this 
part of the ear, and upon its surface are found all the eminences and depressions 
above described. It does not enter into the construction of all parts of the auricle ; 
thus it does not form a constituent part of the lobule ; it is deficient, also, between 
the tragus and beginning of the helix, the notch between them being filled up by 
dense fibrous tissue. At the front part of the pinna, where the helix bends upwards, 
is a small projection of cartilage, called the process of the hei. The cartilage of 
the pinna presents several intervals or 
fissures in its substance, which partially Fig. 448.—The Pinna, or Auricle. 
separate the different parts. The fissure of Outer Surface. 
the helix is a short vertical slit, situated at 
the fore part of the pinna, immediately be- 
hind a small conical projection of cartilage, 
opposite the first curve of the helix (process 
of the helix), Another fissure, the fissure 
of the tragus, is seen upon the anterior sur- - 
face of the tragus. The antihelix is divided 
below, by a deep fissure, into two parts: 
one part terminates by a pointed, tail-like 
extremity (processus caudatus); the other 
is continuous with the antitragus. The 
cartilage of the pinna is very pliable, elastic, 
of a yellowish colour, and belongs to that 
form of cartilage which is known under the 
name of yellow fibro-cartilage. 

The ligaments of the.pinna consist of 
two. sets:—1. Those connecting it tothe 
side of the head. 2. Those connecting the 
various parts of its cartilage together. : | 

The former, the most important, are two | in number, isitarin and vieteclen. 
The anterior ligament extends from the process of the. helix to the root of the 
sygoma. The posterior ligament passes froin the posterior surface of the concha 
to the outer surface of the mastoid procesa of the temporal bone. . A few —— 
connect the tragus to the root of the zygoma. 

The ligawients connecting the yarious parts of the. cartilage, together aro alsd 
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twoin number. Of these, one is « strong fibrous band, ‘stretching across from the 7 
tragus to the commencement of the helix, completing the meatus in front, and 
partly encircling the boundary of the eoncha ; the other extends between the concha 
and the processus caudatus. 
. The muscles of the pinna (fig. 449), like the ligaments, consist of two seta :— 

1. Those which connect it with the side of the head, moving’ the pinne-ase whole; 
viz., the Attollens, Attrahens, and Retrahens aurem (p. 324)+‘and 2. the proper 
muscles of the pinna, which extend from one part of the auricle to another. These 
are, the 

Helisis major. 

Helicis minor. 

Tragicus. 

Antitragicus. 

Transversus auricule. 

Obliquus auris. 


The M. Helicis major is a narrow vertical band of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the process of the helix, 
and is inserted into the anterior border of the helix, just where it is about to ourve 
backwards. It is pretty constant in its existence. | 

The M. Helicts minor is an oblique fasciculus, attached to that part of the helix 
which commences from the bottom of the concha. 

The TZragicus is a short, flattened band of muscular fibres situated upon the 
outer surface of the tragus, the direction of its fibres being vertical. 

The Antitragicus arises from the outer part of the antitragus : its fibres are in- 
serted into the processus caudatus of the helix. This muscle is usually very distinct. 

The Transversus auricule is 

Fia. 449.—The Muscles of the Pinna. placed on the cranial surface of the 

. pinna. It consistsof radiating fibres, 

| partly tendinous and partly muscu- 

lar, extending from the convexity of 

the concha to the prominence cor- 

responding with the groove of the 
helix. 

The Obhiquus auris (Todd) con- 
sists of a few fibres extending from 
the upper and back part of the oon- 
cha to the convexity immediately 
above it. 

The artertes of the pinna are the 
posterior auricular, from the exter- 
nal carotid, the anterior auricular, 
from the temporal ; and an auricular 
branch from the occipital artery. 

The veins accompany the corre- 
sponding arteries. 

The nervés are, the sucieilatis 
magnus, from the cervical plexus; 
the posterior auricular, from the 
facial; the auricular branch of the 

pneumogastric; the auriculo-tem- 
ared branch of. the inferior maxil- 
lary nerve; the occipitalis minor 
from the cervical plexus, and the 
ovcipitalis major or internal branch of the posterior division of the second cervical 


me The Auditory Canal (fig. 450), (meatus auditorius coternu’, extends from: the 
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bottom of the concha tothe membranatympani. It is about an inch and a-quarter 
in length, its direction is obliquely forwards and inwards, and it is slightly curved 
npon itself,.go as to be higher in the middlethan at sither extremity. It forms an 
oval cylindrical canal, the greatest diameter being in the vertical direction ai the 
external orifice, ee in the transverse arecsen: at the tympanic eng. The calibre 
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of the canal is narrowest about the middle. The membrana tympani, which occu- 
pies the termination of the meatus, is obliquely directed, in consequence of which 
the floor of the canal is longer than the roof, and the anterior wall longer than the 
posterior. The auditory canal is formed partly by cartilage and membrane, and 
partly by bone. 

The cartilaginous portion is about half an inch in length, being rather less than 
half the canal; it is formed by the cartilage of the concha and tragus, prolonged 
inwards, and firmly attached to the circumference of the auditory process. The 
cartilage is deficient at its upper and back part, its place being supplied by fibrous 
membrane. -This part of the canal is rendered extremely movable by two or three 
deep fissures (incrsura Santorint), which extend through the cartilage in a vertical 
direction. 

The osseous portion is about three quarters of an inch in length, and narrower 
than the cartilaginous portion. It is directed inwards and a little forwards, forming 
a slight curve in its course, the convexity of which is upwards and backwards. Its 
inner end, which communicates, in the dry bone, with the cavity of the tympanum, 
is smaller than the outer, and sloped, the anterior wall projecting beyond the pos- 
terior about two lines ; it is marked, except at its upper part, by a narrow groove for 
the insertion of the membrans tympani. Its outer end is dilated, and rough, in the 
greater part of its circumference, for the attachment of the cartilage of the pinna. 
Its vertical transverse section is oval, the greatest diameter being from above down- 
wards. The front and lower parts of this canal are formed by a curved plate of 
bone, which, in the foetus, exists as a separate ring (tympanic bone), incomplete at 
its upper part, 

The skin lining the meatus is very thin, adheres closely to the cartilaginous and . 
osseous portion of the tube, and covers the surface of the membrana tympani, form- 
ing its outer layer, After maceration, the thin pouch.of. epidermis, when withdrawn, 
preserves the form of the meatus.. The skiti near its orifice is farnished with hairs 
and sebaceous glands. In the thick subcutaneous tissue of the cartilaginous part of 
the meatus are numerous ecrumnoomagieats, which secrete the ear-WAX : ra aaa 
open. on the surface of the skin, - : ; 
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The arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, and temporal. 

- The nerves are chiefly derived from the —— branch of the inferior 

maxillary nerve. 


2 
Mrippus Ear, on TyMpanomM, 


The middle ear, or tympanum, is an irregular cavity, compressed from without 
inwards, and situated within the petrous bone. It is placed above the jugular fossa, 
the carotid canal lying in front, the mastoid cells behind, the meatus auditorius ex- 
ternally, and the labyrinth internally. It is filled with air, and communicates with 
the pharynx by the Eustachian tube. The tympanum is traversed by a chain of 
‘movable bones, which connect the membrana tympani with the labyrinth, and serve 
to convey the vibrations communicated to the membrana tympani across the cavity 
of the tympanum to the internal ear. 

The cavity of the tympanwm measures about five lines from before backwards, 
three lines in the vertical direction, and between two and three in the transverse, | 
being a little broader behind and above than it is below and in front. It is bounded 
externally by the membrana tympani and meatus; internally, by the outer surface 
of the internal ear ; and communicates, behind, with the mastoid cells ; and, in front, 
with the Eustachian tube and canal for the Tensor tympani. Its roof and floor are 
formed by thin osseous laminm, the one forming the roof being a thin plate situated 
on the anterior surface of the petrous bone, close to its angle of junction with the 
squamous portion of the temporal bone. 

The roof is, broad, flattened, and formed of a thin plate of bone, which separates 
the cranial and tympanic cavities. 

The floor is narrow, and corresponds to the jugular fossa, which lies beneath. 
It preseits, near the inner wall, a small aperture for the passage of Jacobson’s 
nerve.. 

The outer wall is forméd mainly by the membrana tympani, partly by the ring 
of bone into which this membrane is inserted. It presents three small apertures : 
the iter chords posterius, the Glaserian fissure, and the iter chorde anterius. 

The aperture of the iter chord@ postervus is in the angle of junction between the 
posterior and external walls of the tympanum, immediately behind the membrana 
tympani and on a level with its centre ; it leads into a minute canal, which descends 
in front of the aqusductus Fallopu, and terminates in that canal near the stylo- 
mastoid foramen. Through it the chorda tympani nerve enters the tympanum. 

The Glaserian fissure opens just above and in front of the ring of bone into 
which the membrana tympani is inserted ; in this situation it is a mere slit about 
a line in length. It lodges the long process of the malleus, and gives passage to 
some tympanic vessels. | 

The aperture of the iter chorda anterius is seen just above the preceding fissure ; 
it leads into a canal (canal of Huguier), which runs parallel with the Glaserian 
fissure. Through it the chorda tympani nerve leaves the tympanum. 

The internal wall of the tympanum (fig. 451) is vertical in direction, and looks 
directly outwards. It presents for examination the following parts :— 


Fenestra ovalis. Ridge A the Aqueductus Fallopii. 
Fenestra rotunda. Pyrami 
Promontory. | cane for the Stapedius. 


The fenestra ovalis is a reniform opening, leading from the tympanum into the 
vestibule; its long diameter is directed’ horizontally, and its convex border is 
upwards. The opening in the recent state is oocupied by the base of the stapes, 
which is connected to the margin of the foramen by an annular ligament. 

The fenestra rotunda is an aperture. placed at the bottom of a fannel-shaped 
depression, leading into the cochlea. [4-is situated below and rather behind ‘the. 
fenestra ovalia, from which it is separated by.a rounded elevation, the promontory ; 
it is closed in the recent state bya membrane (membrana: ‘tympant oo 
, 3 
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Scarpa). This membrane is concave towards the tympanum, convex towards the, 
cochlea. . It consists of three layers: the external, or mucous, derived from the 
muecus lining of the tympanum ; the internal; or serous, from the lining membrane 
of the cochlea ; and an intermediate, or fibrous layer. 

The promontory is a rounded hollow prominence, formed by the projection 
outwards of the first turn ‘of the cochlea; it is placed between the fenestre, and i is 
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furrowed on its surface by three small grooves, which lodge branches of the tym- 
panic plexus. 

The rounded eminence of the aqueductus Fallopti, the prominence of the bony 
canal in which the portio dura is contained, traverses the inner wall of the tym- 
panum above the fenestra ovalis, and behind that opening curves nearly vertically 
downwards along the posterior wall. 

The pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described ; it is 
hollow in the interior, and contains the Stapedius muscle ; its summit projects for- 
wards towards the fenestra ovalis, and presents a small aperture, which transmits 
the tendon of the muscle. The cavity in the pyramid is prolonged into a minute 
canal, which communicates with the aqueductus Fallopii, and transmits the nerve 
which supplies the Stapedius. 

- The posterior wall.of the tympanum is wider above than below, and presents 


for examination the 
| Openings of the Mastoid cells. 


These consist of one large irregular aperture, and several smaller openings, 
situated at the upper part of the posterior wall ; they lead into canals, which 
communicate with large irregular cavities contained in the interior of the mas- 
toid process. These cavities vary considerably in number, size, and form; they 
are lined by mucous membrane, continuous with that covering the cavity of the 
tympanum. 

“The anterior wall of the tympanum is wider above than below; it corresponds 
with the carotid canal,: from which it is separated by a thin plate of bone, perforated 
by the tympanic branch of the internal carotid. It presents for examination the 


aes for the Tensor tympani.  Orifices of the Eustachian Tube. 
The processus Cochjeariformis. 
The orifice of the canal for the Tensor tympani, and the orifice of the Eustachian 


tube, are situated at the upper part of the anterior wall, being separated from each 
other by. a: thin, delicate, horizontal plate of bone, the processus cockleartformis. 
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These casials run from the tympanum forwards, inwards, and a little downwards, 
to the retiring angle between the ‘Squamous and petrous portions of the temporal 
bone. =. 
The canal for the Tensor tympani is the superior and the smaller of the two; it 
is rounded, and lies beneath the upper surface of the petrous bone, close to the 
hiatus Fallopii. The tympanic end of this canal forms a conical eminence, which 
is prolonged backwards into the cavity of the tympanum, and is perforated at its 
summit by an aperture, which transmits the tendon of the muscle contained in it. 
This eminence is sometimes called the anterior pyramid. The canal contains the 
Tensor tympani muscle. 

The Hustachian tube is the channel through which the tympanum communi- 
cates with the pharynx. Its length is from an inch and a half to two inches, and 
its direction downwards, forwards, and inwards. It is formed partly of bone, partly 
of cartilage and fibrous tissue. 

The osseous portion is about half an inch in length. It commences in the lower 
part of the anterior wall of the tympanum, below the processus cochleariformis, and 
gradually narrowing, terminates in an oval dilated opening, at the angle of junction 
of the petrous and squamous portions, its extremity presenting a jagged margin 
which serves for the attachment of the cartilaginous portion. 

The cartilaginous portion, about an inch in length, is formed of « triangular 
plate of elastic fibro-cartilage, curled upon itself, an interval being left below, 
between the margins of the cartilage, which is completed by fibrous tissue. Its 
canal is narrow behind, wide, expanded, and somewhat trumpet-shaped in front, 
terminating by an oval orifice, at the upper part and side of the pharynx, behind 
the back part of the inferior meatus. Through this canal the mucous membrane 
of the pharynx is continuous with that which lines the tympanum. The mucous 
membrane is covered with ciliate? epithelium. 

The membrana tympani separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin, semi-transparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skirts the circumference of this part excepting above. The handle 
of the malleus descends vertically between the inner and middle layers of this 
membrane as far down as-its centre, where it is firmly attached, drawing the 
membrane inwards, so that its outer surface is concave, its inner convex. 

Structure. —This membrane is composed of three layers, an external (cuticular), 
a middle (fibrous), and an internal (mucous). The cuticular lining is derived from 
the integument lining the meatus. The fibrous layer consists of fibrous and elastic 
tissues ; some of the fibres radiate from near the centre to the circumference ;. others 
are arranged, in the form of a dense circular ring, round the attached margin of 
the membrane. The mucous lining is derived from the mucous lining of the 
tympanum. The vessels pass to the membrana tympani along the handle of the 
malleus, and are distributed between its layers. 


Ossicues oF THH Tymranum. (Fig. 452.) 


The tympanum i is traversed by a chain of movable bones, three in number, the 
matleus, ious, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of 
which it is connected by delicate articulations. 

The Malleus, so named from its fancied resemblance to a hammer, consists of 
a head, neck, and three processes ; the handle or manubrium, the processus gracilis, 
and the processus brevis. 

The head is the large upper extremity of the bone; it is oval in-shape, and 
articulates posteriorly: with the inous, being free in the rest.of ite extent. 

The neck is the narrow contracted eS io 


is & prominence, to which tie various processed. are 
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The manubriwm is a vertical process of bone, which is ecanccted by ite oer 
margin with thé membrana tympani. It decreases in size towards its extremity, 
where it is curved slightly forwards, and flattened from within outwards. On the 
inner side, near its upper end, is a slight projection, into which the — of the 
Tensor tympani is inserted. 

The processus gracilis is a long and very delicate: process, which panes from 
the eminence below the neck forwards and 
outwards to the Glaserian fissure, to which Fic. 452.—The Small Bones of the Har, 
it is connected by bone and ligamentous seen from the Outside. (Enlarged.) 
fibres. 

The processus brevis is a slight conical 
projection, which springs from the root of 
the manubrium, and lies in contact with 
the membrana tympani. 

The Inous has received its name from 
its supposed resemblance to an anvil, but 
it is more like a bicuspid tooth, with two 
roots, which differ in length, and are widely 
separated from each other. It consists of a 
body and two processes. 

The body is somewhat quadrilateral but 
compressed laterally. On the anterior surface of its summit is a deeply concavo- 
convex facet, which articulates with the malleus; in the fresh state it is covered 
with cartilage and lined with synovial membrane. 

The two processes diverge from one another nearly at right angles. 

The short process, somewhat conical in shape, projects nearly horizontally 
backwards, and is attached to the margin of the-opening leading into the mastoid 
cells, by ligamentous fibres. 

The long process, longer and more slender than the preceding, descends nearly 
vertically behind and parallel to the handle of the malleus, and bending inwards, 
terminates in a rounded globular projection, the os orbiculare, or lenticular process, 
which is tipped with cartilage, and articulates with the head of the stapes. In the 
footus the os orbiculare exists as a separate bone, but becomes united to the long 
process of the incus in the adult. 

The Stapes, so called from its close resemblance to a stirrup, consists of a head, 
neck, two branches, and a base. 

The head presents a depression, tipped with cartilage, which articulates With 
the os orbiculare. 

The neck, the constricted part of the bone below the head, receives the insertion 
of the Stapedius muscle: 

The two branches (crura) diverge from the neck, and are connected at their 
extremities by a flattened, oval-shaped plate (the base), which forms the foot of the 
stirrup, and is fixed to the margin of the fenestra ovalis by ligamentous fibres. 

_ Ligaments of the Ossioula.—These small bones are connected with each other, 
and with the walls of the tympanum, by ligaments, and moved by small muscles. 
The articular surfaces of the malleus and incus, and the orbicular process of the inous 
and head of the stapes, are covered with cartilage, connected together by delicate 
capsular ligaments, and lined by synovial membrane. The ligaments connecting 
the ossicula with the walls of the tympanum are four in number, two for the 
malleus, one for the incus, and one for the stapes. 

The antertor ligament of the malleus was formerly described by Simmering 
as a muscle (Lacator tympant). It is now, however, believed by most observers 
to consist of ligamentous fibres only. It is attached by one extremity to the neck 
of the malleus, just above the processus gradilis, and by the other to the anterior 
wall of the tympanum, close to the Glaserian fiseuro, some of. ite fibres: being 
prolonged through the fissure. 

The suspensory ligament of the snalleus is 6 delicate, roand bandle of fibres, 





which Ssonis perdi fm th ot of the tympanum to the head of the 


The “posterior ligament of the incus. ia a short, thick, ligamentous band which 
connects the extremity of the short process of the incus to the posterior wall of the 
tympanum, néar the margin of the opening of the mastoid cells. 

The annular ligament of the stapes connects the circumference of the base of 
this bone to the margin of the fenestra ovalis. 

A suspensory ligament of the nous has been described by Arnold, deseiding 
from the roof of the tympanum to the upper part of the incus, near its articulation 
with the malleus. 

The muscles of the tympanum are two :— 


Tensor tympani. Stapedius. 


The Tensor tympani, the largest, is contained in the bony canal, above the 
osseous portion of the Eustachian tube, from which it is separated by the processus 
cochleariformis. It arises from the under surface of the petrous bone, from the 
cartilaginous portion of the Eustachian tube, and from the osseous canal in which 
it is contained. Passing backwards through the canal, it terminates in a slender 
tendon which enters the tympanum and makes a sharp bend outward round the 
extremity of the processus cochleariformis, and is inserted into the handle of the 
malleus, near its root. It is supplied by a branch from the otic ganglion. 

The Stapedius arises from the sides of a conical cavity hollowed out of the 
interior of the pyramid: its tendon emerges from the orifice at the apex of the 
pyramid, and passing forwards, is inserted into the neck of the stapes. Its surface 
is aponeurotic, its interior fleshy ; and its tendon occasionally contains a slender 
bony spine, which is constant in some mammalia. It is supplied by the tympanic 
branch of the facial nerve. 

Actions.—The Tensor tympani draws the membrana tympani inwards, and thus 
heightensits tension. The Stapedius draws the head of the stapes backwards, and 
thus causes the base of the bone to rotate on a vertical axis drawn through its own 
centre: in doing this the back part of the base would be pressed inwards towards 
the vestibule, while the fore part would be drawn from it. It probably compresses 
the contents of the vestibule. 

The mucous membrane of the tympanum is thin, slightly vascular, and continuous 
with the mucous membrane of the pharynx, through the EHustachian tube. It 
invests the ossicula, and the muscles and nerves contained in the tympanic cavity ; 
forms the internal layer of the membrana tympani; covers the foramen rotundum ; 
and is reflected into the mastoid cells, which it lines throughout. In the tym. 
panum and mastoid cells this membrane is pale, thin, slightly vascular, and covered 
with ciliated epithelium. In the osseous portion of the Eustachian tube the mem- 
brane is thin; but in the cartilaginous portion it is very thick, highly vascular, 
covered with ‘laminar ciliated epithelium, and provided with numerous mucous 
glands. 

The arteries supplying the tympanum are five in number. Two of them are 
larger than the rest, viz., the tympanic branch of the internal maxillary, which 
supplies the membrana tympani ; and-the stylo-masteid Branch of the posterior 
auricular, which supplies the back part of the tympanam and mastoid cells. The 
smaller branches.are—the petrosal brenelx'of the middle meningeal, which enters 
through the hiata'allopil a branch fom the ascending pharyngeal which passes 
up the Eustachiantube; ad the tympanic branch from the internal carotid, given 
off in the carotid canal and perforating the thin anterior wall of the tympanum. 

The veins of the tympantin terminate in the middle meningeal and pharyngeal 
veins, and, through these, in the intérnal jugular. 

The nerves of the tynipanum may be divided into—1:. Those supplying the 
muscles; 2. Those eee the ae membrane ; : a Branches eee 
with other nerves: : ; 
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Nerves to muscles.— The Tensor tympani is supplied by a branch ftom. the 
otic ganglion ; the Stapedius by the tympanic branch of the facial (Sémmerring). 

The nerves distributed to the lining membrane are derived froni the tympanic 
plexus. 

The communications which take place in the aan are bskweentihe tympanic 
branch of the glosso-pharyngeal with the sympathetic and with filaments derived 
from the intumescentia gangliformis of the facial. 

‘The tympanic branch of the glosso-pharyngeal (Jacobson’s nerve) enters the 
tympanum by an aperture in its floor, close to the inner wall, and ascends on to 
the promontory. It distributes branches to the fenestra rotunda, fenestra ovalis, and 
to the lining membrane of the tympanum and Eustachian tube, and divides into 
three branches of communication, which are contained in grooves on the promon- 
tory. One of these.arches forwards and downwards to the carotid canal to join the 
carotid plexus. A second runs forwards and upwards to join the greater superficial 
petrosal nerve as it lies in the hiatus Fallopii. The third branch runs upwards 
through the substance of the petrous portion of the temporal bone. In its course 
it passes by the ganglionic enlargement of the facial nerve, and receiving a con- 
necting filament from it, becomes the lesser superficial petrosal nerve, which joins 
the otic ganglion. 

The chorda tympani quits the facial near the stylo-mastoid ee enters the 
tympanum at the base of the pyramid, and-arches forwards across its cavity between 
the handle of the malleus and long process of the incus, to the iter chord» anterius, 
through which it enters the canal of Huguier. It is invested by a reflection of the 
lining membrane of the tympanum. ; 


INTERNAL Ear ox LABYRINTH. 


The internal ear is the essential part of the organ, receiving the ultimate dis- 
tribution of the auditory nerve, It is called the labyrinth, from the complexity of. 
its shape, and consists of three parts: the vestibule, semicircular canals, and 


Fig. 453.—The Osseous Labyrinth laid open. (Hnlarged.) 





cochdea.,. It is formed: by a series of cavities, channelled out of the substance of 
the petrous bone, communicating externally with the cavity of. the - um, 
through the fenestra ovalis and rotunda; and internally with the meatus auditorins | 


739 
internus, which contains the auditory nerve. Within the osseous labyrinth is con-. 
tained the membranous labyrinth, upon which the ramifications of the auditory 
nerve are distributed. > | | : 

The Vestibule (fig. 453) is the common central cavity of communication between 
the parts of the internal ear. It is situated on the inner side of the tympanum, 
behind the cochlea, and in front of the semicircular canals. It_is somewhat ovoidal 
in shape from before backwards, flattened from within outwards, and measures 
about one-fifth of an inch from before backwards, as well as from above downwards, 
being narrower from without inwards. On its outer or tympanic wall is the 
fenestra ovalis, closed, in the recent state, by the base of the stapes, and its annular 
ligament. On its inner wall, at the fore part, is a small circular depression, fovea 
hemispherica, which is perforated, af its anterior and inferior part, by several 
minute holes (macula cribrosa), for the passage of the filaments of the auditory 
nerve; and behind this depression is a vertical ridge, the pyramidal eminence 
(crista vesttbult). At the hinder part of the inner wall is the orifice of the aque- 
ductus vesttbult, which extends to the posterior surface of the petrous portion of 
the temporal bone. It transmits a small vein, and, according to some, contains a 
tubular prolongation of the lining membrane of the vestibule, which ends in a 
cul-de-sac between the layers of the dura mater within the cranial cavity. On 
the upper wall or roof is a transversely-oval depression, fovea semi-elliptica, sepa- 
rated from the fovea hemispherica by the pyramidal eminence, already mentioned. 
Behind, the semicircular canals open into the vestibule by five orifices. In front 
is a large oval opening, which communicates with the scala vestibuli of the cochlea 
by a single orifice, apertura scale vestibul: cochlea. 

The Semiéiroular canals are three bony canals, situated above and behind the 
vestibule. They are of unequal length, compressed from side to side, and describe 
the greater part of a circle. They measure about one-twentieth of an inch in 
diameter, and each presents a dilatation at one end, called the ampulla, which mea- 
sures more than twice the diameter of the tube. These canals open into the vesti- 
bule by five orifices, one of the apertures being common to two of the canals. 

The superior semicircular canal is vertical in direction, and stretches across 
the petrous portion of the temporal bone, at right angles to its posterior surface ; 
its arch forms a round projection on the anterior surface of the petrous bone. It 
describes about two-thirds of a circle. Its outer extremity, which is ampullated, 
commences by a distinct orifice in the upper part of the vestibule ; the opposite 
end of the canal, which is not dilated, joins with the corresponding part of the 
posferior canal, and opens by a common orifice with it in the back part of the 
vestibule. | 

The posterior semicircular canal, also vertical in direction, is directed back- 
wards, nearly parallel to the posterior surface of the petrous bone : it is the longest 
of the three, its ampullated end commencing at the lower and back part of the ves- 
tibule, its opposite end joining to form the common canal already mentioned. 

The external or horizontal canal is the shortest of the three, its arch being 
directed outwards and backwards; thus each semicircular canal stands at right 
angles to the other two. Its ampullated end corresponds to the upper and outer 
angle of the vestibule, just above the fenestra ovalis; its opposite end opens by s 
distinct orifice at the upper and back part of the vestibule... 

The Cochlea bears some resemblance to a common snail-shell: it forms the 
anterior part of the labyrinth, is conical in form, and placed almost horizontally 
in front of the vestibule ; its apex is directed forwards and outwards towards the 
upper and front part of the inner wall of the tympanum ; ifs base corresponds with 
the anterior depression at the bottom of the internal auditory meatus, and is per- 
forated by numerous apertures, for the passage of the cochlear branch:ef the audi- 

nerve. If measures about a qharter of an inch in length, and ite. breadth 
towards the base’is about the same.  Ié consists-of a conical-shaped ‘central axis, 
the modiolus or’columella; of a canal wound spirally round the-axis for two turns 
and» half, from the base tothe apex ; and of a delicate lamina (the lamina spiralis) 
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contained within the canal, which follows ite ‘windings, snd partially subdivides 
it inte two. 

The central axis, or modiolus, is conical im form, and sxtatas tom De base to 
the apex of the cochlea. Its base is broad, corresponds with the first turn of the 
cochlea, and is perferated by numerous orifices, which transmit filaments of the 
cochlear branch of the auditory nerve; the axis diminishes rapidly in size in the 


Fig. 454.—The Cochlea laid open. (Enlarged.) 





second coil, and terminates within the last half-coil, or cupola, in an expanded, 
delicate, bony lamella, which resembles the half of a funnel, divided longitudinally, 
and is called the infundibulum ; the broad part of this funnel is directed towards 
the summit of the cochlea, and blends with the cupola or last half-turn of the 
sptral canal of the cochlea, At this point the two larger scale of the cochlea, the 
scala tympani and scala vestibuli, communicate-by an opening called the helico- 
trema. The outer surface of the modiolus forms part of the wall of the spiral 


Fig. 455.—Longitudinal Section of the Cochlea, showing the relations 
of the Scale, the enue Spirale. &e. 





8. V. Soala vestibali, 5. T. Scala ¢ 8. M. Seala media. 1,5. tam e. . 
un type seal spiral 


canal, and is dense in sic; Wc Qe sue te a, nt ns 
haif-coil, by numerous branching canals, wiich transmit nervous filaments in 
regular suecession into the canal of the cochlea, or on to the surface of the lamin 
spiralis. .One.of these, larger than the rest, .ocoupies the centre of the modiolus, 
and. is named:the canalis centralts modiol ; it extends from the base to the 
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sens the modiolus, and transmits a small nerve and artery (arteria centralis 
5 i). . . ; : eo 

_ The spiral canal (fig. 454) takes two turns and a half round the modiolus. It 
is about an-inch and a half in length, measured along its outer wall; and diminishes 
gradually.in aize from the base to the summit, where it terminates in a cul-de-sac, 
the cupola, which forms the apex of the cochlea. The commencement of this canal 
is. about the tenth of an inch in diameter ; it diverges from the modiolus towards 
the tympanum and vestibule, and presents three openings. One, the fenestra 
rotunda, communicates with the tympanum ; in the recent state this aperture is 
closed by a membrane, the membrana tympant secundaria. Another aperture, of 
an oval form, enters the vestibule. The third is the aperture of the tees 
cochlea leading to a minute funnel-shaped canal, which opens on the basilar surface 
of the petrous bone, and transmits a small vein. 

The interior of the spiral canal (fig. 455) is partially divided into two, in the 
dry state, by a thin bony plate, the lamina spiralis, which consists of two thin 
lamelle of bone, between which are numerous canals for the passage of nerve- 
fibres. This lamina projects from the modiolus into the caual, but does not reach 
more than half-way towards the outer wall of the tube. From its extremity a thin 
membrane extends to the outer wall, and completes the division of the canal into 
an upper compartment, the Scala Vestibuli, and a lower one, the Scala Tympant. 
By a second membrane a portion of the upper of these two eanals is cut off from 
the rest, constituting the Scala Media. The lamina spiralis ends above in a hook- 
shaped process, which partly bounds the helicotrema. At the point where the 
osseous lamina is attached to the modiolus is a small canal, which winds round 
the modiolus, and was denominated by Rosenthal the canalis spiralis modtols; it is 
occupied by a swelling of the cochlear nerve, in which ganglion-cells are found, fhe 
has fa spirale, from which the herves pass to the osseous lamina and organ of 

orti. 


The osseous lamina, as above stated, extends only part of the distance between 
the modiolus and the outer bony wall of the cochlea. Near its outer end the 
periosteum on the upper or vestibular surface of the lamina swells up into an 
elevation which is called the limbus lamine spiralis (‘ denticulate lamina ’ of Todd 
and Bowman). The lamina spiralis terminates in a grooved extremity, the sulcus 
spiralis, which presents the form of the letter ©: the upper part of the letter, 


® Fia. 456.—Floor of Scala Media, showing the Organ of Corti, &. 
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being formed by the overhanging extremity of the limbus, is named the labyum 
vestibulare; the lawer part, prolonged and tapering, is called the labtum tympant- 
oum (fg. 456). From the labium t¥mpanioum 4 thin membrane extends over ‘to 
the bony wall of the cochlea, completing the scala tympani, This membrane is 
called the membrana bastlaris. At ita outer attachment it swells ont so as to:form 
a thick triangular etracture which was.regatded as a muscle by Todd and Bowman 
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(oochiearis), ‘but is now recognised as ligamentous—the ligamentum . spirale. 
Between the labium vestibulare and the attachment of the membrane of Reisaner, 
presently to be. described, a very delicate methbrane extends over to the outer wall 
of the cochlea, running nearly parallel to the membrana basilaris. It was described 
by Corti, and covers over the organ which is called after his name, and is therefore 
called membrana tectorta or membrane of Oorti. Farther inwards, near the com- 
mencement of the limbus laminw spiralis, another delicate membrane, the mem- 
brane of Reisener, is attached to the vestibular surface of the periosteum of the 
osseous lamina, and stretches across.to the outer wall of the cochlea, The. canal 
which lies below the osseous lamina and membrana basilaris is the scala tympans ; 

that which is bounded by the osseous lamina and membrane of Reissner the scala 
vestibult; while the space between the membrane of Reissner and membrana 
basilaris is generally described as the Scala media, Canalis membranacea, or Canalis 
cochlea, and this is the nomenclature which will be used here. Others, however, 
apply the name Canalis cochlea only to the canal lying betwee: the membrane of 
Reissner and the membrana tectoria, which contains no object for description, 
while the space lying between the membrana tectoria and membrana basilaris is 
described by itself as a fourth canal—the ductus cochlearis or ductus auditorius.* 
The latter is the space in which the organ of Cortit is contained. « This organ 
(fig. 456) is situated upon the membrana basilaris, and appears at first sight as a 
papilla, winding spirally with the turns of this membrane throughout the whole 
length of the cochlea, from which circumstance it has been designated the papilla 
spiralis. More accurately viewed, it is seen to be composed of a remarkable 
arrangement of cells, which may be likened to the keyboard of a pianoforte. Of 
these cells, the two central ones are rod-like bodies, and are called the inner and 
outer rods of Cortz. They are placed erect on the basilar membrane, at some 
little distance from each other, the space between them being denominated 
the zona arcuata; they are inclined towards each other, so as to meet at their opposite 
extremities and form a series of arches, roofing over the zona arcuata, thus forming 
a minute tunnel between them and the basilar membrane, which ascends spirally 
through the whole length of the cochlea. They are estimated at over 3,000 in 
number. 

The inner rods, which are more numerous than the outer ones, rest on the 
basilar membrane, close to the labium tympanicum ; they project obliquely forwards 
and outwards, and terminate above in expanded extremities, which resemble in 
shape the head of the human ulna, with its sigmoid cavity, coronoid and olecranon 
processes. On the outer side of the rod, in the angle formed between it and the 
basilar membrane is a protoplasmic cell; whilst on the inner side is a row of 
epithelial cells, surmounted by a brush of fine,- stiff, hair-like processes, these 
cells being continuous with the cubical cells lining the sulcus spiralis. 

The outer rods also rest by a broad foot on the basilar membrane; they incline 
forwards and inwards, and their upper extremity resembles the head ‘and bill of a 
swan; the head fitting into the concavity—the analogue of the sigmoid cavity—of 
one or more of the internal rods, and the bill resting against the phalanges of the 
lamina reticularis, presently to be described. 

In the head of these outer rods is an oval portion, where the fibres of which 
the rod appears to. be composed are deficient, and which stains more deeply with 
carmine than the rest of the rod. This is supposed to represent the nucleus of the 
cell from which the rod was originally developed. At the base of the rod, on its 
internal side—that is to say in the angle formed by the rod with the basilar mem- 
brane-—is a similar protoplasmic cell to that found on the outer side of the base of 


* In reading the older desoripti sof the organ of hearing, she eciaatid aiitet Boar tn 
‘mind that the membranes bounding the ductus fro edat together with the organ con- 
tained between them, were described together as the ‘lamina spiralis membranacea,’ while 
the membrane of Reisaner was not recognised, the parts being, in fact, as shown in thé 
second turn of the cochlea on the right hand of 


fi 
+ Corti's original paper is in the Zeitachrift fo Wieeen. Zeol,. iii, 109... 
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the’ inner =e whilst external to the outer rod are thrée or four successive rows of 
epithelial calls, more elongated than those found on the internal side of the inner 
rod, but like them furnished with nfinute hairs or cilia. ‘These are termed the 
outer hair-cells, in contradistinction to the inner set which are termed the inner 
hair-celis. They are attached by their bases to the basilar membrane, whilst from 
the opposite extremity a brush of hairs or cilia projects through the reticnlar mem- 
brane. They are continuous externally with the cubical celle on the lateral part of 
the basilar membrane, 

The reticular lamina or membrane of Kolliker is a delicate framework perforated 
by rounded holes. It extends from the inner rods of Corti to the external row of 
the outer hair-cells, and is formed by several rows of ‘ minute fiddle-shaped cuticu- 
lar structures’ called phalanges, between which are holes for the projection of the 
cilie of the outer hair-cells. 

Covering over these structures, but not touching them, is the membrana tectoria, 
or membrane of Corti, which is attached to the vestibular surface of the lamina 
spiralis close to the attachment of the membrane of Reissner; it courses over the 
denticulate lamina, and passing outwards parallel to the basilar membrane, is 
blended with the ligamentum spirale on the outer wall of the spiral canal.* 

The inner surface of the osseous labyrinth is lined by an exceedingly thin fibro- 
serous membrane, analogous to a periosteum, from its close adhesion to the inner 
surfaces of these cavities, and performing the office of a serous membrane by its 
free surface. It lines the vestibule, and from this cavity is continued into the semi- 
circular canals and the scala vestibuli of the cochlea, and through the helicotrema 
into the scala tympani. A delicate tubular process is prolonged along the aqueduct 
of the vestibule to the inner surface of the dura mater. This membrane is con- 
tinued across the fenestra ovalis and rotunda, and consequently has no communi- 
cation with the lining membrane of the tympanum. Its attached surface is rough 
and fibrous, and closely adherent to the bone; its free surface is smooth and pale, 
covered with a layer of epithelium, and secretes a thin, limpid fluid, the agua 
labyrintht, liquor Cotunnt: or perilymph [Blainville]. 

The scala media is closed above and below. The upper blind extremity is 
attached to the cupola at the upper part of the helicotrema, the lower end fits into 
the angle at the commencement of the osseous lamina on the floor of the vestibule. 
Near this blind extremity, the scala media receives the canalis reuntens (fig. 457), 
a very delicate canal, by which the ductus cochlearis is brought into continuity 
with the saccule. 


THe Mempranovus LABYRINTH. 


The membranous labyrinth (fig. 457) is.a closed membranous sac, containing 
fluid, on the walls of which the ramifications of the auditory nerve are distributed. - 
It has the same general form as the vestibule and semicircular canals in which it 
is enclosed ; but is considerably smaller, and separated from their lining membrane 
by the perilymph. 

The vestibular portion consists of two sacs, the utricle and the saccule. 

The utricle is the larger of the two, of an oblong form, compressed laterally, and 
occupies the upper and back part of the vestibule, lying in contact with the fovea 
semi-elliptica, Numerous filaments of the auditory nerve are distributed on the wall 
of this sac; and its cavity communicates behind with the membranous semicircular 
vanals by five orifices, 

. The saccule is the smaller of the two ceatibalas SBOB ; it is globular in form, lies 
in the fovea hemispherica, near the opening of the vestibular soala of the cochlea, 
and receives numerous. nervous filaments, which enter from the bottom of the 
depression in which it is contained. | Its cavity is apparently “— from that of 
the utricle. 

The membranous semicirenlar canals are about. one-third the diameter of the 


* In Fig. .456 only the inner half of the eaibrias is seiccmaed. 
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osseous canals, but in number, shape, and general form they are precisely similar ; 
they are hollow, and open by five orifices into the utricle, one ‘being 
common to two canals. Tete eintpralles Ore Suioser (net) HO) rest Of ee ennes and 
= fill the cavities in which they are contained. 


Fig. 457.—The Membranous Labyrinth. (Enlarged 4 diame.) 
aweoer® 
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The membranous labyrinth is held in its position by numerous fibrous bands 
which stretch across the space between the membranous and bony labyrinths. 
These fibrous bands convey the blood-vessels and nervous filaments distributed to 
the utricle, to the saccule, and to the ampulla‘of each canal. The nerves enter 
the vestibule through the minute apertures on its inner wall. 

Structure.—The wall of the membranous labyrinth is semi-transparent, and 
consists of three layers. The outer layer is a loose and flocculent structure, appar- 
ently composed of ordinary fibrous tissue, containing blood-vessels and numerous 
pigment-cells analogous to those in the pigment-coat of the retina. The middle 
layer, thicker and more transparent, bears some resemblance to the hyaloid mem- 
brane, but if presents on its internal surface numerous papilliform projections, and 
in parts marks of longitudinal fibrillation and elongated nuclei, on the addition of 
acetic acid. The inner layer is formed of polygonal nucleated epithelial cells, which 
secrete the endolymph. 

The endolymph (liquor Scarpa) is a limpid serous ‘fluid, which fills the mem- 
branous labyrinth ; in composition it closely resembles the perilymph. 

The otoliths are two small rounded bodies, consisting of a mass of minute crys- 
talline grains of carbonate of lime, held together in a mesh of delicate fibrous tissue, 
and contained in the wall of the utricle and saccule, opposite the distribution of the 
nerves. A calcareous material is also, according to Bowman, sparingly scattered 
in the cells lining the ampulla of each semicircular canal. 

The arteries of the labyrinth are the internal auditory, from the basilar; the 
stylo-mastoid, from the posterior auricular; and, occasionally, branches from the 
occipital. The internal auditory divides at the bottom of the airy meatus into 
two branches: cochlear and vestibular. 

“The cochlear branch subdivides into from twelve to fourteen twigs, which 
traverse the canals in the modiolus, and are distributed, in the form of a capillary 
network, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a minute capillary network, in the substance of the membranous labyrinth. | 

The veins (auditory) of the vestibule and’ semicircular canals accompany the 
arteries, and receiving those of the cochlea at the base of the modiolus, terminate 
in the superior petrosal sinus. 

The audttory nerve, the special. nerve of the sense’ of hearing, divides, at the 
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bottom of the internal auditory meatus, into two branches, the cochlear and 
vestibular. The trunk of the nerve, as weil as the branches, contains numerous 
ganglion-célis with caudate prolongations. 

The vestibular nerve, the posterior of the two, divides into three ees 
superior, middle, and inferior. 

The superior vestibular branch, the largest, divides into numerous filaments, 
which pass through minute openings at the upper and back part of the cul-de-sac at 
the bottom of the meatus, and entering the vestibule, are distributed to the utricle 
and to the ampulla of the external and superior semicircular canals. 

The middle vestibular branch consista of numerous filaments, which enter the 
vestibule by a smaller cluster of foramina, placed below those above- mentioned, and 
which correspond to the bottom of the fovea, hemispherica; they are distributed to 
the saccule, 

The inferior and smallest branch passes backwards in a canal behind the fora- 
mina for the nerves of the saccule, and is distributed to the ampulla of the posterior 
semicircular canal, 

The nervous filaments enter the ampullary enlargements at a deep depression 
seen on their external surface, with a corresponding elevation when seen from 
within ; the nerve-fibres ending in loops and in free extremities. In the utricle 
and saccule the nerve-fibres spread out, some blending with the calcareous matter, 
others radiating on the inner surface of the wall of each cavity, becoming blended 
with a layer of nucleated cells, and terminating in a thin fibrous film. 

The cochlear nerve divides into numerous filaments at the base of the modiolus, 
which ascend along its canals, and then, bending outwards at right angles, pass 
between the plates of the bony lamina spiralis, close to ita tympanic surface. 
Between the plates of the spiral lamina the nerves form a plexus, which contains 
ganglion cells forming the ganglionsspirale. From this ganglion delicate filaments 
pass between the layers of the osseous lamina to the sulcus spirale and pass out- 
wards to the organ of Corti. Their exact termination is uncertain. Waldeyer 
describes them as collected into two groups, one group ending in the outer and the 
other in the inner hair-cells. 


Organs of Digestion. 


HE Apparatus for the digestion of the food consists of the alimentary canal and 

of certain accessory organs. 

The alimentary canal is a musculo-membranous tube, about thirty feet in length, 
extending from the mouth to the anus, and lined throughout its entire extent by 
mucous membrane. It has received different names in the various parts of its 
course: at its commencement, the mouth, we find provision made for the mechani- 
cal division of the food (mastication), and for its admixture with a fiuid secreted 
by the salivary glands (insalivation); beyond this are the organs of deglutition, 
the pharynx and the esophagus, which convey the food into that part of the 
alimentary canal (the stomach) in which the principal chemical changes occur 
and in which the reduction and solution of the food take place; in the small 
intestines, the nutritive principles of the food (the chyle) are separated, by its 
admixture with the bile and pancreatic fluid, from that portion which passes into 
the large intestine, most of which is expelled from the system. 


Alimentary Canal. 
{ Duodenum. 

Mouth. Small intestine Jejunum. 
Pharynx. (Ileum. 
(Esophagus. Ceecum. 
Stomach, Large intestine . Colon. 

Rectum. 

Accessory Organs. 
Teeth. 
( Parotid. Liver. 
Salivary glands - Submaxillary. Pancreas. 
| Sublingual. Spleen. 


The mouth (oral or buccal cavity) (fig. 458) is placed at the commencement of 
the alimentary canal; it is a nearly oval- shaped cavity, in which the mastication 
of the food takes place. It is bounded in front by the lips; laterally by the 
cheeks and the alveolar processes of the upper and lower jaws; above by the hard 
palate and teeth of the upper jaw; below by the tongue and by the mucous 
membrane stretched between the under surface of that organ and the inner sur- 
face of the jaws, and by | the teeth of the lower jaw; behind by the soft palate and 
fances. 

“The mucous membrane lining the mouth is continuous with the integument at 
the free margin of the lips, and with the mucous lining of the fauces behind ; it is 
of a rose-pink tinge during life, and very thick where it covers the hard parts 
bounding the cavity. It is covered by scaly stratified epithelium. 

The lips are two fleshy folds which surround the orifice of the mouth, formed 
externally of integument, and internally of Inucous membrane, between which are 
found the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, 
and fat, and numerous small labial glands. ‘The inner surface of each lip is con- 
nected in the middle line to the gum of the corresponding jaw by a fold of mucous 
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cic mi labii superioris and iferioris—the former being the larger . 
a : 

The labial glands are situated between the mucous inembrane and the Orbicu- 
laris oris, round the orifice of the. mouth... They are rounded in form, about the 
size of small peas, their ducts opening by small orifices upen the mucous mem- 
brane. In structure they resemble the other salivary glands. 

The cheeks form the sides of the face, and are continuous in front with the lips. 
They are composed externally of integument; internally of mucous membrane, 
and between the two,.of a muscular stratum, betides large quantity of fat, areolar 
tissue, vessels, nerves, and buccal glands. 


Fra. 458.—Sectional View of the Nose, Mouth, Pharynx, ete. 
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The mucous membrane lining the cheek is reflected above.and below upon 
the gums, and is continuous behind with the lining membrane of the soft palate. 
Opposite the second molar tooth of the upper jaw is a papilla, the summit of which 
presents the aperture of the duct of the parotid gland.. The principal muscle of 
the cheek is the Buocinator ; but numerous other muscles enter into its formation ; 
viz. the Zygomatici, Masseter, and Platysma myoides. 

The buccal glands are placed between the mucous membrane and Buccinator. 
muscle: they are similar in structure to the labial glands, but smaller. Two or 
three of larger size than the rest are placed between the Maaseter and Buocinator 
mouscles ; their ducts open into the méuth opposite the last molar tooth. They are 
‘called molar glands, | 
: “Fhe gam are composed of « dense fibrous tissue, closely sonnected to the peri-.. 

osteum of the alveolar processes, and surtounding the necks of the teeth. They are. 
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| + 
covered by stnooth and vascular mibons mémbrane, which is remarkable for ita 
“limited sensibility. Arpund the necks of the teeth this membrane presents nume- 
rous fisie papille ; and from this point it is reflected into the alveolus, where it is 
continuous with the periosteal membrane ae that outy: : 


Toe Tema. 


The human ee is 1 provided. with two sets of teeth, which make their appear- 
ance at different periods of life. ‘Phe first set appear in childhood, and are called 
the temporary, deciduous, or milk teeth. The second set, which aleo appear at an 

‘early period, continue until old age, and are named permanent. 

The temporary teeth are twenty in number ; four incisors, two canine, and four 
molars, in each jaw. 

The permanent teeth are thirty-two in number; four incisors (two central and 
two lateral), two canine, four bicuspids, and six molars, i in each jaw. 

General Characters.—Each tooth consists of three portions; the crown, or body, 
projecting above the gum ; the root, or fang, entirely concealed within the alveolus; 
and the neck, the constricted portion, between the other two. 

The roots of the teeth are firmly implanted within the alveoli; these depressions 
are lined with periosteum, which is reflected on to the tooth at the point of the 
fang, and covers it as far as the neck. At the matgin of the alveolus, the peri- 
osteum becomes continuous with the fibrous structure of the gums. 


” PREMANENT TEETH. ; 


The incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge, adapted for cutting the food. They are eight in number, and form 
the four front teeth in each jaw. 

The vrown is directed vertically, and is wedge-like in form, being bevelled at 
the expense of its posterior surface, so as to terminate in a sharp horizontal cutting 
edge, which, before being subject to attrition, presents three small prominent 
points. It is convex, smooth, and highly polished in front; slightly concave 
behind, where it is frequéntly marked by slight longitudinal furrows. 

The neck is constricted. 

The fang is long, single, conical, transversely flattened, thicker before than 
behind, ‘and slightly grooved on each side in the longitudinal direction. 

The incisors of the upper jato are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The two 
central ones are larger than the two lateral, and their free edges are sharp and 
chisel-like, being bevelled at the expense of their posterior edge: the root is more 
rounded. 

The incisors of the lower j jaw are smaller than the upper: the. two central ones 
are smaller than the two lateral, and are the smallest of all the incisor teeth. 

The canine teeth (cuspidati) are four in number, two in the upper and two in 
the lower jaw ; one being placed behind each lateral inciser. They are larger and 
stronger than the incisors, especially the root, which sinks deeply’ inteAhe jaw, and 
causes & well-marked prominence upon its surface. 

The crotn is large and conical, very convex in front, a little hollowed and un- 
even posteriorly, and tapering to a blunted point, or cusp, _S rises above the 
level of the other teeth. 

The root ia single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

The upper canine teeth ( ly called eye-teeth) are larger and longer than 
the two lower, and situated a little behind thum.. 

The lower canine teeth are plaved in front of the. upper, 30 that their summits 
se pg aaa the upper canine: oot end. the neighbonring 
incisors on éach side. 






THE ‘TRE 


The bieuspid teeth (premolars, still: oe tes molars) are slats jn tebe 


four in each jaw, two being placed immediately behind each of the canine tecth. 
They are smaller and shorter than tie canine.: 

The crown is compressed from without inwards, and surmounted by two pyra- 
midal emingnces, or cusps, separated by a groove; hence their name, bicuapidate. 
The outer of these cusps is larger and more prominent than the inner. 

The neck is oval. 

The roo? is generally single, compressed, and presents a deep groove on each 
side, which indicates a tendency in the root to become double. The apex is 
generally bifid. 


Fra. 459.—The Permanent Teeth. External View. 
Opper Jaw 





Bisaspide 


The upper bicuspids are larger, and present a greater tendency to the division 
of their roots, than the lower; this is especially marked in the gecond upper 
bicuspid. 

The molar teeth (nulticuspidati, ica, or large molars) are the largest of the 
permanent set, als ‘are tdapted, from the great breadth of. their crowns; for grind. 
ing and pouting the food... They are twelve in number, six in each. jew, three 
being placed behind each of the posterior bicuspids, — - 
 -‘The crown is nearly cubical in form, rounded oti each of ite Inieral surfeced,. 
flattened. in front. and behind; the upper. surface being surmounted by four or five 
tubercles, or cusps.(fonr-in the upper, bo fgrhend gh ose rage ie oe 
other by. orucial depression ; benoe:thelt aaine, multionansdan. a ee | 
_ The neck is distinst, large, ‘and rounded. eee | 

The root ia subdivided into from. two to five fangs, such of which prose a 
opertare ot ite sucht, : 
: “Tio first molar t060h is ae largest and Seoadast of all; ‘is ‘oro has asually: 
fie cue; Gr cde nfo ss Smee Sor en Sok wna ot eet 
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“The Intlor ds the largest and Iéngest, slightly ‘grooved; and. spinetinnes hi&d, : Ta 
the lower jaw the root consists of two fangs; one being placed: in font, the other 
behind: they are both compressed “from. befdre backwards, and grooved on Sear . 
eaiexcs Beet ‘indicating a tendency to division. 

The second molar is alittle smaller than the first. 

“The crown has four cuspa in the upper and five in the lower jew... fs 

The root has three fangs-in the upper js jaw and two in the lower, the. characters 
of which are similar to the preceding tooth. 

’ The third molar tooth is called. the witiomtsotk (dens sapientia), from its 
late appearance through the gum. It is smaller than the others, and its axis is 
directed inwards, 3 

The crown is small and rounded, and furnished with three tubercles. 

The root is generally single, short, conical, slightly curved, and grooved so as to 
present traces of a subdivision into three fangs in the upper and two in the lower 
jaw. 


Tuwrorary TEETH. 


The temporary, or milk teeth, are smaller, but resemble in form those of the 
permanent set. The hinder of the two temporary molars is the largest of all the 
milk teeth, and is succeeded by the second permanent bicuspid. The first upper 
molar has only three cusps—two external, one internal; the second upper molar 


Fra.. 460. _The 2 Temporary, or Milk Teeth. 
External View. 
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has-four cusps, The first lower molar has four cusps; thé second lower molar has 
five. The fangs of the temporary molar teeth are smaller and more éiverging than 
7 of the permanent ret, but: in other respects bear a strong resemblance to 
em 

Structure.—On making a vartioal section of a tooth (8g. 461),,0 hollow cavity 
will be found in the interior. This cavity is situated:at the base of the crown, and 
is continuous with » canal which traverses the centre of each fang, and opens by a 
minute orifice at its extremity. The shape, of the cavity corresponds somewhat 
with that af the tooth ; ‘it forma what is called the pidp cavity,-and contains « soft, 
highly vascular, and sensitive substance, thé dental pulp. The pulp consists of a 
ius sees ths oniig teat Gaal eotenes ek ee 
Which enter:the cavity through the small spertare st the point of: each: fe lithe 
cells of the pulp ave partly found: permonting the connective. tisme, d partly 
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ER ne Ree the wall of the. pulp-cavity.. ‘These latter cells ave-of two 
kinds :-some,.columnar in shape, are named the odontoblasts of Waldeyer, and ‘will 
be. referred to hereafter; others, fusiform in shape, are wedged “in-between the 

7 oceania and have two fine processes, the outer or distal one passing into a 

' dentine tubule; the inner being continuous with the pro- 
ceases: of the connective-tiseue. cells of the pulp-matrix. 

.. According to some anatomists, the peoesenes of tite odonto- 
blasts are also continued inte the dentine tubuli. : 

_ The ‘solid portion of the tooth consists of three dis- 
_ tinet structures, viz. the proper dental substance, which 
. forms the larger portion of the tooth, the tvory, or dentine; 

a layer which covers the exposed part of the. re the 
enamel; and a thin layer, which is disposed on the surface 
of. the fang, the cement, or crusta petrosa. 
The ivory, or dentine (fig. 462), forms the principal 
. mass of a tooth; in its central part is the cavity. enclosing . 
the pulp. It is modification of osseous tissue, from 
which it differs, however, 1 in structure and chemical composition. On examina- 
tion with the microscope, it is seen to consist of a number of minute wavy 
and branching tubes, having distinct parietes. They are called the denial tubuls, 
and are imbedded in a dense homogeneous substance, the entertubular tissue. : 





Fia. 463 .-- Canine Tooth of Man present: 
ee: ing a Transverse Section of a portion 
of the Root. 






Fria. 462.—Vertical Section of a* 
Bicuspid Tooth. (Magnified.) 
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hig <Gieaplacas cd lane bated “kciad they oies'eedlindl Wh tas ecg geen 
of the crown, oblique in the neck and upper. part of the root, and towards ths 
lower part of the root they are inclined downwanis.” The:tabuli, at their com- 

menopment,. are about zz!9 of an‘-ineh in diameter ; in. théir connie they divide 

and, subdivide dichotomously, so as to: give ‘to the out surface of the dantine a 
striated appearance. From the sides of the tubes, especially in the fang, ramifjoa- 
tions: of extreme minuteness are given off, which join. together in loops ‘in- the 
intertubular substance, or terminate in small dilatations; from which branchés are 
given off. Near the periphery of the dentine, the finer ramifications of the tubuli 
terminate in a layer of irregular branched spaces, which communicate with:each 
other. These are called the interglobular spaces of Czermak, or the granular 
layer of Purkinje (fig.’463). The dental tubali have comparatively thick walls, 
and.contain slender cylindrical prolongations.from the cells of the, palp-tiskue; first 
described by Mr. Tomes, and named Tomes’s fibres or dentinal fibres. ‘These 
dentinal fibres. are analogous to the soft contents of the canaliculi of bone. 
Between Tomes’s fibres and the ivory of the canals there is an elastic homo- 
geneous membrane which resists the action of acide—the dentinal sheath of 
Neumann. 

_ The intertubular sastakde is translucent, finely canals and contains the 
chief part of the earthy matter of the dentine. After the earthy matter has been 
removed by steeping a tooth in weak acid, the animal basis remaining may be 
torn into lamine which run parallel with the. pulp-cavity, across the direction of 
the tubes. A section of dentine often displays a series of somewhat parallel lines 
—the incremental lines of Salter, These lines are composed of a number of 
masses of imperfectly calcified dentine arranged in layers. In consequence of 
the imperfection in the calcifying process little irregular cavities are left, termed 
interglobular spaces, similar to thoge in the granular layer but larger, and have 
received their name from the fact that they are surrounded by minute nodules or 
globules of dentine. 

Other curved lines may be seen parallel to the surface. These are the linas of 
Schreger, and are due to the optical: effect of simultaneous curvature of the dentinal 
fibres. , 

Chemical Composition, —According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolyable by 
boiling into gelatin. The earthy matter consists of phosphate of lime, carbonate 
of lime, a trace of fluoride of calcium, phosphate of magnesia, and other aalis. 

The enamel is the hardest and most compact part of a tooth, and fortns a thin 
crust over the exposed part of the crown, as far as the commencement ofthe fang. 
It is thickest on the grinding surface of the crown, until worn away by attrition, 
and becomes thinner towards the neck. It consists of a congeries-of minute hexa- 
gonal rods. ‘They lie parallel with one another, resting by one extremity upon the 
dentine, which presents a number of minute depressions for their reception; and 
forming the free surface of the crown by the other extremity. These fibres are 
directed vertically on the summit of the crown, horizontally at the sides ; they are 
about the yyy of an inch in diameter, and pursue a more or ‘ess wavy course, 
The enamel .is marked by a series of undulating lines, which créss each other or 
‘decussate ’ ; these lines are doubtless formed by the variation in $he course of the 
enamel-rods. Another’ defies of lines, coloured brown, probably fon the presence 
of pigment, and denominated the parallel stria of Retzius, are geen on B section of 
the enamel. : ‘Their exact signifi¢aiwe is uncertain, 

| Numerous minute interstioss intervene between the ename] fibres near: thei 
dentinal surface, # provision ‘caloulated to allow of the permeation of fluids from 
re a cae eid The enaniel-rods consist of. 

exagonal or ‘pelams conneéted by their enrfsose and ends, and 
filled with calcareous matter.” Tf the latter be: noved by weak od, rey 





formed .cr-growing , it-will “be found ‘to medent a network of 
ftintio cella ‘of animal statter. "tide a dlapliod ects wet the. o: 
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ieasuaa datance between the rods of this enamel oF no, No.trutritive 
¢éahals exi#t:in the enamel. ' 3 

‘Ghamiaal Comporition, According to Bibra, enarnel consizts:ef 96's per cent, 
of earthy. matter, and: 3°5 per cent. of animal matter. The earthy matter consists 
of: phosphatg of lime; with traces of fluoride of caleinm, carbonate of tne, ani 
phate of'magnesia, and other calta, 

The eertieal substance, or cement (orssta petroed), in dispéned : a8 % thin layer 
_ on the roots of the teeth, from the termination of the enamel, as far as the apex of 
the fang, where it is usually very thick. In structure and chemical composition it 
resembles bone. It contains; sparingly, the lacunm. and canaliculi whieh cha- 
racterise true bone; the lacune placed near the surface have the canalicali radi- 
ating from the side of the lacunz towards the periodontal membrane ; and those © 
more deeply placed join with the adjacent dental tubuli. In the thicker portions 
of the crusta petrosa, the lamellw and Haversian canals peculiar to bane are also 
found. As age advances, the cement increases in thickness, and gives rise to thoxe 
bony growths, or exostoses, so common in the teeth of the aged; the pulp-cavity 
becomes also partially filled up by a hard substance, intermediate in structure 
between dentine and bone (osteo- dentine, Owen ; secondary dentine, Tomes). It 
appears to be formed by a slow conversion oo the. dental pulp, which shrinks, or. 


even disappears. 


| DEVELOPMENT OF THE TEETH. 


In describing the development of the teeth, we have first to consider the sade 
of formation of the temporary or milk teeth, and then that of the permanent 
series. 

Development of the temporary teeth.—The development of these teeth in 
the fostus begins at a very early period, . About the seventh week, the margin of 
the j jaw presents a slight longitudinal depression or groove, with rounded borders. 
This is termed the primitiwe dental groove of Goodsir, and is caused by an involu- 
tion of the epithelium of the oral cayity into the subjacent connective tissue. The 
projecting borders of the groove are called the dental ridges. The groove consists, | 
therefore, superficially, of a collection of epithelial cells, beneath which is a gela- 
tinous connective tissue, which is taken to represent the corium and connective 
re of the mucous membrane, and deeper than this is the ossifying substance of 

jaw. The essential structures of the teeth are derived from these two ele- 
— s: the enamel from the epithelium which covers the surface of the dental 
groove; the dentine and crusta petrosa from the deeper structures. 

First, as to the enamel. The primitive dental groove increases in size and 
becomes filled up and covered in by the epithelium, which becomes greatly increased 
in quantity, 80 that the groove is only indicated by a shaliow superficial furrow. 
As the dental ridges—that is to say, the:sides of the groove—rise up, the epithelial 
maas, which is named: the enamel germ, seems to pass deeper and deeper into the 
substance of the jaw and at last meets with the papilla, presently to be described. 
The lower part of this mass of epithelial cells, that is, the part farthest from the 
margin of the jaw, spreads out in all directions andthe epithelial cells have increase 
in number, The niass thus assumes 9 flask shape, which is. connected by s:narrow 
feck, formed by the-dental ridges, with the epithelial lining of the. mouth. : i. 
may now be compared +o'a-tubular gland; consisting of a dilated extremity filled: 
with epithelium: nd openitig by a natrow duct, also: filled:-with epithelium, on - 
the margin of the jaw. This narrow, sotistricted portion is éulied-the aeok ef: the 

| enamel organ, and is of importasice aa being the part from which the enamel orgen 










of the ‘future permanent tooth’ is derived. ‘The lower expanded ‘portioti‘of the masa 
of epithelial cells, the body of the Hak; Sow inolines 0 < | 
iv thie soft: cantivetive tite ‘erie: ‘his ‘ines ot eptiidial. ells, a xan 
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part. lacie Ul ie Nae it aaa 
of a dark setni-lunsr ‘area, which appears to embrace the-bottom .of the dontal 
groove...: Froni-¢he centre of the convavity of this, a ridge—subsequently differen- 
tinted, into -papille—corresponding 46.the differant teeth, springs up... It: grows 
upwards, becomes vascular, and comes in contact with the epithelial cells of the 
enamel germ, and is received into a dimple on its under surface. By its continued 
growth it pushes its-way up into the enamel: germ, which beeomes: folded over it 
like a hood or cap. We have then, at:this stage, a vascular papilla which has 
already begun to‘assume somewhat the shape of the crown of the future -teoth; 
surmounted by a sort of dome or.cap of epithelial cells, which were originally the 
cells. contained in the lower or expanded part of the fask-shaped primitive dental 
Ero (fig. 464). a cells now undergo s a. differentiation into three classes or 


Fie, 464. —Vertieal Section of ‘the Inferior Maxilla of ‘an only Haman Fotis, 
(Magnified 25 diams.) 


‘ oar 
OA (if 
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Wilk 





F . » 3 Enamel organ presenting externally epithelium, as also 
where it forms the enamel germ of the les of the tal enconlus, 4 Becondary enamel germ; rudiment of the 
6. Lower jew, 7. Meckel’s cartilage, 


varieties. Those which are in contact with the papilla and which are contituous 
through the neck of the enamel germ with the deepest layer of cells of the oral 
epithelium become elongated and form a layer of well-marked and regular columnar 
epithelium coating the papilla. These are named the internal enamel eptihelvum. 
The outer layer of cells of the enamel germ, which are in contact with the 
inner surface of the dentinal sao, presently to be described, are much shorter, 
cubical in form, and are named.the external enamel epithelium. All the inter- 
mediate round cells of the enamel germ between these two layers, undergo & 
peculiar change. They become stellate in shape, and their processes unite to 
form @ network, which resembles gelatinous connective tissue. : 

While these changes have been. going on, the two horns of the. semi-lunar mass, 
before . apoken of, a8 embracing the.enamel germ, and from which the papilla was 
derived, extend upwards surrounding. the rudimentary tooth and becoming converted 
into a vascular membrang; constituting a sac-—the demtinal sac, which encloses: = 
tooth. As they. grow. upwards, the. two horns approach one. another, and, pene 
trating the daniel ridges or Lips:of, in pire goes thy as in fen 





“Wa have now a vasenlar pill ‘tau muuiel ko cc aiacisd gap x ecole ot 
pitbelial.-eells, the whole. being, surrounded: by a Phen gunman pate beaded 
capevle consists. of. an internal lexer.of calls—the internal enamel, tein 
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scihtact withs the papilla; of au. éxternal layer of celle—the external ensusel epithe: 
liam-—lining the interior of the dentinal capsule’; ahd of an intermediate maas.of 
atellate cells, .with anastomosing’: prdcasses (fig. 468), . The exiemel is fornted ex- 
erie eas the internal enamel epithelium, the columnar sella of which andergo 
direct calcification and become alon- 
na: pi Decal Gea tt «Eben Beles’ ‘gated into the: hexagonal rods of 
at an advanced Stage of ibaa aaa the enamel. The: intermediate cells 
_ partly diagrammatic. : - atrophy and disappear, so: that. the 
. _ + -. galeified internal enamel epithelium 
and the external enamel epithelium 
come into close apposition, and the 
cells of: this latter layer form a dia- 
tinct membrane, named the. cuticula 
dentis or Nasmyth’s membrane, which 
long remains perceptible, and after the 
tooth has emerged from the. gums, 
forms @ horny layer, which may be 
separated from the calcified mass below 
by the action of strong acids. It is 
marked by the hexagonal impressiona 
of the enamel prisms and when stained 
by nitrate of silyer shows the charac- 
teristic appearance of epithelium. It 
soon, however, wears away from the 
surface of the tooth. 
wey yt eden = eee posmectire tiasue, orga th Fi ictal Aig eta ae hile 
_ Ae ene ge ng in 
cuamel-terbraze an ean rian, Dentin vals the epithelium to form the enamel, 
Wall af the foliiele into the tiseas of the dental worm. contemporaneous changes are occur- 
ring in the blastema or corium which 
result in the formation of the dentine and cement. As before stated the first 
germ of the dentine consists in the formation of a dark semi-lunar area around . 
the bottom of the dental groove. From the middle of this a projection springs 
up, at first in the form of -a ridge, which extends along the whole length of 
the jaw. The ridge becomes subsequently divided into papille, corresponding 
in number to the teeth, by the atrophy of the intervening parts. The papille 
grow upwards into the enamel organ and become coated by it and enclosed 
in a vascular connective tissue, the dentinal sac, in the manner above described, 
They then constitute the formative pulp from which the dentine and perma- 
nent pulp is derived. Each papilla consists of rounded cells and is very vascular, 
and soon begins to assume the shape of the tooth which is to be developed 
from it. The next step is the formation of the odontoblasts, which have a re- 
lation to the development of the teeth similar to that of the osteoblasts in the 
formation of bone. They are formed first from the cells of the periphery of the 
papilla, which become enlarged and of an elongated form and provided with 
numerous processes. These processes as they grow become calcified externally ; 
the calcified portion forming the. walls.of the dentinal tubules, and the uncalcified 
axial portion the dentinal fibres (Tomes’s fibres) which are contained within. the 
tubuies.:.. In addition to this the lateral. processes from the odontoblasts form the. 
branches of anastomosis whereby the dentinal canals communicate. In this way. 
the. peripheral layer of. the papilla becomes costed with s solid:shell of dentine, on. 
the inner.surface of which a second layer of odontoblast. is arranged ‘and in ite 
tari calcifica, and-thus the process goos on through the entire thicktess: of the 
dentine; the processes of one odontbblast being directly continuous. with thone. 
in suogesding lnyers,‘so that each: dental: fibre. mast be: pied a6 § ; 
‘several sontinupas a ee ee eae AMA Owe F 
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slit thin it ih a Neti: “The coment is formed from, the wall ‘of. the 
dentinal sae; which is developed fram the two horns of the semi-lunar mass-at the 
bottom of.fhé dental groove from which the papilla originally sprung. . So ‘that the 
dentine and cement may be said to originate: from. analogous structures, : In. this 
meinbranoua sac ossification goes on in a manner identical with the intra-mem- 
branous oscification of bone, arn: the comment formes! 14 inerely ordinary bone, con- 
taining canaliculi and lacune. 

‘The germs of the milk teeth make their appearance in the following onder : at 
the seventh week, the germ of the first molar of the upper jaw appears; at the 
eighth week, that for the canine tooth is developed; the two incisor papille appear 
about the ninth week (the central preceding the lateral); lastly, the second molar 
papilla is seen at the tenth week, behind the anterior molar. The teeth of the 
lower jaw appear rather later, the first molar papilla being only just visible at the 
seventh week and the second molar popills not being developed before the eleventh 


week, 

Development of the permanent teeth.—The permanent teeth, : ) regards their 
development may be divided into two sets: (1) those which replace the temporary 
teeth, and, like them, areten in number’: these are the successional permanent teeth ; 
and (2) those which have no temporary predecessors, but are ‘superadded at the 
back of the dental series. These are three in number on either side in either jaw, 
and are termed the superadded permanent tecth. They are the three molars of 
the permanent set, the molars of the temporary set being replaced by the pre- 
molars or biouspids of the permanent set. The development of the successional 
permanent teeth—the ten anterior.ones in either jaw—will be first. considered. In 
the neck of the enamel organ of the temporary tooth, prior to the meeting of the 
two dental ridges and the obliteration of this portion of the primitive dental groove, 
an indentation of the epithelium takes place the layer of cells forming the 
posterior wall of the neck of the sac. This forms a groove or indentation, similar 
to the groove in the oral epithelium of the margin of the jaw which formed the 
primitive dental groove, and from ita resemblance is termed by Goodsir the second- 
ary dental groove. These grooves or depressions are ten in number in each jaw 
and are formed successively from before backwards. They become filled with epi- 
thelial cells, and recede into the substance of the gum behind the germs of the 
temporary teeth. They constitute the enamel germs of the permanent teeth. As 
they recede they become flask-shaped, from an expansion of their distal extremity, 
and finally meet a papilla, which has been formed in the corium, just in the same 
manner a8 was the case in the temporary teeth. The apex of the papilla ixden- 
tates the enamel germ, which encloses it and forming a cap for it undergoes analo- 
gous changes to those described in the development of the milk teeth and becomes 
converted into the enamel ; whilst the papilla forms the dentine of the permanent 
tooth. In its development it becomes enclosed in a dental sac which adheres to 
the back of. the sac of the temporary tooth. The sac of each permanent tooth 
remains connected with the fibrous tissue of the gum by a slender band or guber- 
naculum, which passes to the margin of the jaw behind the corresponding 
milk tooth, _ . 

The superadded permanent teeth—three on each side in ‘each jaw—arise from 
successive extensions backwards: of the back part of the enamel germ of the 
immediately preceding tooth. During the fourth month, that portion of the enamel 
germ of the last temporary molar tooth which lies behind the tooth, and which has 
remained unobliterated, is prolonged backwards and forms the enamel germ of the 
firat permanent molar into which # papilla projects jects. From this tooth in’a similar — 
manner, about the seventh month after -birth, the second molar: is formed; and 
about the third. year, the third: ‘amolar is formed: by an extension backwards of the 
enamel germ of the second motaz, | 

. " Bruption.—-When the caleification of the different tissnes-of {ive tooth:is afk 
cianity advanced to. enable it to bear the ‘pressure to-which it-will be afterwards 
subjected, ite eruption: takes: place,. the’ tooth making:.ita way-through the gun, 
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he gum bnorbd bythe rsa of he crown of ath agi it, hich is - 
itwelf pressed up by aepeng Sigs sisé of’ the fang. At the same time the . 
pepta between ‘the (Brey anes, ‘at fibrous in stractare, ossify, and constitute 
the alveoli; these firmly embrace the necks of the teeth, and afford theni a Bolid 
baais of support. 

The eruption of the temporary teeth commences at the sevens month, and is 
complete about the end of the second year, those of the lower. jaw preceding the 


upper. . | 
The periods for the eruption of the temporary set are— 
9th month, central incisors. 14th to 20th month, canine. — 


»th to roth month, lateral incisors. 18th to 36th month, posterior molars, 
12th to 14th month, anterior molars. | 


Calcification of the permanent teeth commences a little before birth, and 
proceeds in the following order in the upper jaw, in the lower jaw a little earlier :— 
First molar, fifth or sixth month ; the central incizor, a little later ; lateral incisors 
and canine, about the eighth or ‘ninth month ; the bicuspids at the second year ; 
second molar, fifth or sixth year; wisdom-tooth about the twelfth year. 

Previoug to the permanent teeth penetrating the gum, the bony partitions which 
separate their sacs from the deciduous teeth areabsorbed, the fangs of the temporary 
teeth disappear by absorption, through the agency of particular roulti-nucleated 
cells, called odontoclasts, which are developed at the time in the neighbourhood 
of the fang, and the permanent teeth become placed under the loose crowns of the 
deciduous teeth ; the latter finally become detached, and the permanent teeth take 
their place in*the mouth. 

The eruption of the permanent teeth takes place at the following. periods, the 
teeth of the lower jaw preceding those of the upper by a short interval :— 


6} years, first molars. 1oth year, second bicuspid. 

7th year, two middle incisors. 11th to 12th year, canine. 

8th year, two lateral incisors. rath to 13th year, second molars. 

gth year, first bibuspid. ha to 21at year, Wisdom. teeth. 
ie PALATE. 


The palate forms the roof of the mouth : it consists of two portions, the hard 
palate in front, the soft palate behind. 

The hard palate is bounded in front and at the sides by the alveolar arches 
and gums; behind, it is continuous with the soft palate. It is covered by a dense 
structure formed by the periosteum and mucous, membrane of the mouth, which 
are intimately adherent together. Along the middie line is a linear ridge or raphé, 
which terminates anteriorly in a small: papilla, corresponding with the inferior 
opening of the anterior palatine fossa. This papilla receives filaments from the | 
naso-palatine and anterior palatine nerves. On either side and in front of the raphé 
the mucous membrane is thick, pale in colour, and corrugated ; behind, it is thin, 
smooth, and ofa deeper colour : itis covered with squamous epithelium, and furnished 
with numerous glands (palatal glands), which lie between the mucous membrane 
and the surface of the bone. 

The -seft palate (velum pendulum palat) is a movable fold, suspended from the 
posterior border of the hard palate, and forming an incomplete septum between the. 
mouth and pharynx, It consists of a fold of mucous membrane, enclosing muscular 
Sbres, an-aponeurosis,. vessels, nerves, adenoid tisstte, and mucous glands. ‘When 
occupying its usual position (i.¢. relaxed and pendent), its antezior surface is eondave; : 
continuous ‘with the z0of of thée.mouth, and marked by ». median sin obra 
which indicates its:original separation into two lateral balves; : Ite: 

7 oaryer, and sontineua with the mogus membrane coving tho floor of te 
posteriot’ nares, ’ Tee, wpper border is atfached to: the posterior ‘geargin’ of the tacd 
* palate,’ and ite sides sre blended with the pharynx. its lower. border ix free. . ” 
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Hanging foom the middle of ite lower border is a. email conical: “shaped pendiions 
process, the uvula; and arching outwards and downwards from the base-of the avuls 
on each side are two curved folds of mucous membrane, ountaining, muscular Sbros, 
called the arches or pillars of the soft palate.. 7 

“Phe anterior pillars ran downwards, outwards, and forwards to the aides of the 
baae of the tongue, and are formed by the projection of the Palato-glossi muscles, 
covered by mucous membrane. 

The posterior pillars are nearer to each other and larger than the anterior ; they 
run downwards, outwards, and backwards to the sides of the pharynx, and are 
formed by the projection of the Palato-pharyngei muscles, covered by mucous mem- 
brane. The anterior and posterior pillars are separated below by a triangular 
interval, in which the tonsil is lodged. 

The space left between the arches of the palate on the two sides is called the 
isthmua of the fauces. It is bounded above by the free margin of the palate; below 
by the tongue: and on each side by the pillars of the soft palate and the tonsil. 

The mucous membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, where 
it is columnar and ciliated.* Beneath the mucous membrane on the oral surface of 
the soft palate is a considerable amount of adenoid tissue. The palatine glands 
form a continuous layer on its posterior surface and round the uvuala. 

The aponewrosts of the soft palate is a thin but firm fibrous layer attached above 
to the hard palate, and becoming thinner towards the free margin of the velum. It 
is blended with the aponeurotic tendon of the Tensor-palati muscle. 

The muscles of the soft palate are five on each side; the Levator-palati, Tensor- 
palati, Palato-glossus, Palato-pharyngeus, and Azygos- ‘uvale (see p. 352). The fol- 
lowing is the relative position of these structures in a dissection of the soft palate 
from the posterior or nasal to the anterior or oral surface. Immediately beneath 
the nasal mucous membrane is a thin stratum of muscular fibres, the posterior 
fasciculus of the Palato-pharyngeus muscle joining with its fellow of the opposite 
side in the middle line. Beneath this is the Azygos-uvule, consisting of two rounded 
fleshy fasciculi, placed side by side in the median line of the soft palate. Next comes 
the aponeurosis of the Levator palati joining with the muscle of the opposite side in 
the middle line. Fourthly, the anterior fasciculus of the Palato-pharyngeus thicker 
than the posterior and separating the Levator-palati from the next muscle, the 
Tensor-palati. This muscle terminates in a tendon which, after winding round 
the hamular process, expands into a broad aponeurosis in the soft palate, anterior to 
the other muscles which have been enumerated. Finally, we have a thin muschlar 
stratum, the Palato-glossus muscle, placed in front of the aponeurosis of the Tensor 
palati, and separated from the oral mucous membrane by adenoid tissue. 

The tonsils (amygdala) are two glandular organs, situated one on’ each side of 

the fauces, between the anterior and posterior pillars of the soft palate. ‘They are 
of a rounded form, and vary considerably in size in different individuals. Hxter- 
nally the tonsil is in relation with the inner surface of the Superior constrictor, 
which separates it from the internal carotid and ascending pharyngeal arteries. 
It corresponds to the angle of the lower jaw. Its timer surface presents from 
twelve to fifteen orifices, leading into small recesses, fram which numerous follicles 
branch out into the substance of the gland. These follicles.are lined by a continus- 
tion of the mucous membiane of the pharynx, covered with epithelium ; aronnd 
each follicle is a layer of closed capsules imbedded in the submucous tissue. These 
capsules are.analogous to those of Peyer's glands, consisting of adenoid. tissue. 
No openings from the capsules inte the follicles can be recognised. Phay contain 
a thick greyish secretion. 

’ Phe arteries supplying the tonsil are the dorsalis: lingum fom the nga the 
ascending pelatne and tosilar from the fail, ne eee ie 


* Spooning’ to ; Klein; the mations membratie oa tha seo pat | 
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THE SALIVARY GLANDS. hy 


étternal amotit, the dencenting palatine: ‘beanch of the internal maxi, and i. 

trig froma ‘the small meningeal. = 

“The ooine terminate in the Conall plexus, on the outer side of the tonal : 

Then nerves are derived from Meckel’s ganglion, — - =o 
ae 


* Tam Sarivary Grass. (Fig. ne 


- The cele galivary glands communicating with the mouth, and. ‘pouring 
their secretion into its eavity, are the parotid, submaxillary, and sublingual. 

The ‘parotid gland, so'called from being placed near the ear (wapd, near; obs, 
ric, Whe one) 15 Shei sare Oae Se MG See Mb ary Sands rere a wht oe 


Fie. 466.—The Salivary Glands. 


“Sey 





half an ounce to an ounce. It lies upon the side of the Yace, immediately below 
and in front of the external ear. It is limited above by the zygoma; below, by the 
angle of the jaw, and by a line drawn between it and the mastoid process: ante- 
riorly, it extends to a variable extent over the Masseter muscle; posteriorly, it is 
bounded by the external meatus, the mastoid process, and the Sterno. mastoid and 


-apiabearsepirar fai | dang pe Oe a Pee 
the lower jaw, and advances forwards beneath the ramus, between the two Ptery- 
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sis eelsceill uals a cad bcasl ty Usama al Gelman ad band 
maxillary veins; » branch, connecting this trunk with the internal jugular, also 
passes. through the gland. It is also traversed, from before. backwards, by the 
facial nerve and ite branches, which: emerge at its anterior border ; branches of the 
great auricular nerve pierce the gland to join the facial, and the anrieylo- -temporal 
branch of the inferior maxillary nerve lies above the upper part of the gland. The 
internal carotid artery and internal jugular vein lie close to its deep surface. . 

The duct of the parotid gland (Stenson’s).is about two inches and a half in 
length. It opens upon the inner surface of the cheek by.a small orifice, opposite 
the seoond molar tooth of the upper jaw; and from this orifice it. may be traced 
obliquely for a short distance beneath the mucous membrane, and. thence through 
‘the substance of the Buccinator muscle, and across the Masseter to the anterior 
border of the gland, in the substance of which it commences by numerous branches. 
The direction of the duct corresponds to a line drawn across the face about a 
finger's breadth below the zygoma, from the lower part of the concha, to midway 
between the free margin of the upper lip and the ala of the nose. While crossing 
the Masseter it receives the duct of a small detached portion of the gland, svota 
parotidis, which occasionally exists as a separate lobe, just beneath the zygomatic 
arch. The parotid duct is dense, of considerable - thickness, and its eanal about 
the size of a crow-quill; it consists of an external - or fibrous coat, of considerable 
density, containing contractile fibres, and Ld an’ internal or mucous coat lined with 
short columnar epithelium. 

Vessels and Nerves.—The artertes supplying the parotid gland are derived from 
the external carotid, and from the branches given off by that vessel in or near its 
substance. The veins empty themselves into the External jugular, through some 
of its tributaries. The lymphatics terminate in the superficial and deep cervical 
glands, passing in their course through two or three lymphatic glands, placed on 
the surface and in the substance of the haplent The nerves are derived from 
the carotid plexus of the sympathetic, the facial, ahd the superficial temporal 
branches of the auriculo- temporal and great auricul t nerves. 

The submaxillary gland is situated below the jaw; i in the anterior part of the 
submaxillary triangle of the neck. It is irregular in form, and weighs about two 
drachms. It is covered by the integument, Platysma, deep cervical fascia, and 


Fra, 467.—A highly magnified Section of the Submaxillary Gland of the Dog, stained 
with Oarmine. (Kélliker.) 





c Crom nels mal livery Sok bn slvoctnncontadnng salivary ella, c..OCresoent of Glannsst. 


the body of the lowér. jaw, corresponding to depression on the inner suiiece'of 
that bone ; and lies upon the Mylo-hyoid, Hfo-glosmas, and Stylo-glossus muscles, 
a portion of the gland passing beneath the posterior border of the Mylo-hyvid. ‘In. 
front of it-is the nanprict pect lhegp hel marigh le behind, it is ‘separated from the 
parotid: gland ‘by the stylo-maxillaty ligament, and from: the sublingual giand «in 
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teat y the Myo maa The facial artery lies embedded in a groove in ite’ 
. and upper border. 

- ‘Phe dustiof the submaxillary gland (Wharton's) is about two inches in length, 
and ‘its walls are much thinner. than those of the parotid duct. It opens by a 
narrow orifigs on the summit of a small papilla, at the side of the frenum lingum, 
Traced from thence, it is found to pass between the sublingual gland. and: the 
Genio-hyo-glossus muscle, then backwards and outwards between the Mylo-hyoid, 
and the Hyo-glossus and Genio-hyo-glossus muscles, to the deep portion. of the 
giand, where it commences by numerous branches. On the Hyo-glossus muscle 
it lies between the gustatory and hypoglossal nerves, but at the anterior border of 
the muscle it crosses beneath the gustatory nerve and is then placed above it. _ 

Vessels and Nerves.—The arteries supplying the submaxillary gland are branches 
of the facial and lingual. Its veins follow the course of the arteries. The nerves 
are derived from the submaxillary ganglion through which it receives filaments 
from the chorda tympani of the facial and. gustatory branch of the inferior 
maxillary, from the mylo-hyoid branch of the inferior dental, and from the 
sympathetic. | 

The sublingual gland is the smallest of the ciivany sea It is situated 
beneath theemucous membrane of the floor of the mouth, at the side of the frenum 
lingum, in contact with the inner surface of the lower jaw, close to the symphysis. 
It is narrow, flattened, in shape somewhat like an almond, and weighs about a 
drachm. It is in relation, above, with the mucous membrane; below, with the 
Mylo-hyoid muscle ; in front, with the depression on the side of the symphysis of 
the lower jaw, and with its fellow of the opposite side; behind, with the deep part 
of the submaxillary gland ; and internally, with the Genio-hyo-glossus, from which 
it is separated by the lingual nerve and Wharton's duct. Its excretory ducts 
(ducts of Rivint), from eight to twenty in number, open separately into the mouth, 
on the elevated crest of mucous membrane, caused by the projection of the gland, 
on either side of the frenum lingus. One or more join to form a tube which opens 
into the Whartonian duct; this is called the duct of Bartholin. 

Vessels and nerves.—The sublingual gland is supplied with blood from the sub- 
lingual and submental arteries. Its nerves are derived from the gustatory. 

Stracture.—The salivary are compound racemose glands, consisting of numerous 
lobes, which are made up of smaller lobules, connected together by dense areolar 
tissue, vessels, and ducts. Each lobule consists of the ramifications of a single 
duct, ‘branching frequently in a tree-like manner,’ the branches terminating in 
dilafed ends or alveoli on which the capillaries are distributed. These alveoli, 
however, as Pfliiger points out, are not necessarily spherical, though sometimes 
they assume that form, sometimes they are perfectly cylindrical, and very often 
they are mutually compressed. The alveoli are enclosed by 8 basement membrane, 
which is continuous with the membrana propria of the duct, It presents a peculiar 
reticulated structure, having the appearance of a basket with open meshes and 

of a network of branched and flattened nucleated cells. 

‘The alveoli of the salivary glands are of two kinds, which differ both in the 
appearance of their secreting cells, in their size and in the nature of their secretion. 
‘The one variety secretes a ropy fluid, which contains mucin, and have therefore 
been named the mucous; whilst the other secretes a thinfer and more watery 
fluid, which contains serum- albumin, and have been named serous or albuminous. 

The sublingual gland may be regarded as an example of. the former yariety ; 
the parotid of the latter. The submaxillary is of the mixed variety, containing 
‘both mucous and serqus alveoli, the latter, however, preponderating. . - 

Both alveoli are lined by cells, and it is by the. character‘ of these cells that the 
nature of the gland is chiefly to be determined. In, addition, ‘however, the alveoli 
of the serous glands are emailer than those of the mucous-ones: ~ 
_. The gells in the muoons alveoli sre spheroidal in’ shape; giseey; trineperect, 

and dimly striated.in appearance. ‘Ehe:inucleus. is usually situgted in the part of 
“the cell which is next the bassment-membrane, against which. it is sometinwa 
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Aisttaned. has taal peated paths ceeaeiscl by thoge ‘sellé in, that 4 
give ofan errmaly fae romn which i oerved in wienton pre ote 
surface of the alveolus, lies in contact with the mombrans’ propria, and ‘ovetlaps 
the processes of neighbouring cells. Tha celia contain a: quantity of —- 
which their clear, transparent appearance is due. 

- Here and there in the alveoli are seen peculiar balf:moon shaped bodies, 
‘between the cells and the membrana propria of the alveolus. Tueras td 
crescents of Gtanuzes, or the demilunes of Heidenhain (fig. 467), and are regarded 
by Pfliiger as due to post-mortem change, but by most other later observers they 
are believed to be composed of polyhedral granular cells, which Heidenhain regards 
as young epithelial cells destined to supply the place of those salivary cells which 
bave undergone disintegration. This view, however, is not ecieies by Klein. 


F 


ul 


| “Fie. 468. een Paneer: 8 Views of the Termination of the Nerves in the 
(From Stricker’s Henibook, ) 


— 





A. Direct passage of nerve into a salivary cell, B, By the medium of a multipolar ganglion-cell, 7. 
Serous alveoli.—tn the serous alveoli the cells almost completely fill the cavity, 
so that there is hardly any lumen perceptible. Instead of presenting the clear 
transparent appearance of the celis of the mucous alveoli, they present a granular 
appearance due to distinct granules, of an 
albuminous nature, imbedded in a closely 
reticulated protoplasm. The ducts which 
originate out of the alveoli are lined at 
their commencement by epithelium which — 
differs little from the pavement type. 


Fia. 469.—An Alveolus ve a Compound 
Racemose Gland, from the 
-fixoretory Duct. Ghistiy eu) 
Hardly anything but the ini 
fluid is shown; the alveolar ce 

_ nuclei are only faintly indicated ; ‘shone 


As thé ducts enlarge, the epithelial cells 
change to the columnar type, and they 
are described by Pfliiger as attached to 
the basement membrane by a brush of 
fine hair-like processes, which he believes 
to be continuous with the nerve-fibres. 
Other anatomists regard these colle as 
merely striated on their deep surface. 
The ducts do not spring only. from 
the alveoli, for between the cells of 
the alveolus itseif a fine branching net- 
work is found, which is either a lymphoid 
tissue continnons with ‘the sheath of the 

duct, ora 
= 


by black reticulati 


of the duct are not represented at all. 
The injection is seen filling. the cen- 
tral cavity of the alveolus, and passing 
from this in fine channels (represented 
lines) between and 
around the cells. (After Saviotti.) 





through « ganglion-cell just-before joining. the alveolus (fig. 468, a and 3). 

-In the sabmaxillary and sublingual glands the lobes are larger and more loosely 
united than in the parotid. 

- Mucous Glands.—-Besides the salivary glands proper, numerous other glands 
are found in the mouth. They appear to secrete mucus only, which serves to keep 
the mouth moist during the intervals of the salivary secretion,.and which is mixed 
with that secretion in swallowing. Many of these glands are found at the posterior 
part of the dorsum of the tongue, behind the circumvallate papilla, and also along 
its margins as far forward as the apex.* Others lie around and in the tonsil between 
ita crypts, and a large number in the soft palate. ee eee ee neers 
compound racemose type. 


Tre PHarynx. 


The pharynx is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo-membranous sac, somewhat conical in 
form, with the base upwards, and the apex downwards, extending from the under 
surface of the skull to the cricoid cartilage in front, and the intervertebral disc 
between the fith and sixth cervical vertebre behind. 

The pharynx is about four inches and a half in length, and broader in the 
transverse than in the antero-posterior diameter. Its greatest breadth is opposite 
the cornua of the hyoid bone ; its narrowest point at its termination in the esophagus. 
It is limited, above, by the body of the sphenoid and basilar process of the occipital 
bone; delow, it is continuous’ with the asophagus; postertorly, it is connected by 
loose areolar tissue with the cervical portion of the vertebral column, and the Longi 
colli and Recti capitis antici muscles ; anteriorly, it is incomplete, and is attached 
in succession to the internal pterygoid plate, the pterygo-maxillary ligament, the 
lower jaw, the tongue, hyoid bone, and larynx; laterally, it is connected to the 
styloid processes and their muscles, and is in contact with the common and internal 
carotid arteries, the internal jugular veins, and the glosso-pharyngeal, pneumo- 
gastric, hypo-giossal, and sympathetic nerves, and above, with a small pert of the 
Internal Pterygoid muscles. 

It has seven openings communicating with it ; the two posterior nares, the two 
Eustachian tubes, the mouth, larynx, and esophagus. 

The posterior nares are the two large apertures situated at the upper part of the 
anterior wall of the pharynx. 

The two Hustachian tubes open one at each side of the upper part of the pharynx, 
at the back part of the inferior meatus. Below the nasal fosam are the posterior 
surface of the soft palate and uvula, the large aperture of the mouth, the base of 
me Soneee, the epiglottis, and the cordiform opening of the larynx. 

. The esophageal opening is.the lower contracted portion of the pharynx. | 

 Structure.—The ‘piaryax is composed of three coats : mucous, fibrous, and - 
muscular, 
‘She fibrous coat is situated between the mucous’ and muscular layers, and is’ 
- galled the pharyngeal aponeurosis. It is thick above where the muscular fibres.are . 
wanting, snd is firmly connected to the basilar process of the oocipitel and potrous 


__* I has been svealy shows Bhinec ‘that suany:of these ‘glands, ope into the-. 
Srenches around the ‘eeumvallate ati a a Sa ani, sp nts, So 
_ that of ond Se See meee 
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portion of the: domporsl: bones. | katt denomnds it- diminishes in-dhicknoee,'9 eidis 
gradaally:lost.:“ It-is strengthened : posteriorly by a: strong fibrous: band, which is 
attached above to the pharyngeal spine on the-under-surface of the basilar: portion of 
theoecipital borie, and: passes downwards, forming a median raphé, which Rives 
attachment to the Constrictor muscles of the pharynx. =~ 

- The mucous coat is continuous with that lining the Eustachian talfes, dhe uaeea: 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as.low 
- down as on a level with the floor of the nares ; below that point the epithelium is of 
the-squamous variety. Beneath the mucous membrane are found racemose mucous 
glands; they are especially numerous at the upper part of the pharynx around the 
orifices of the Eustachian tubes. Throughout the pharynx are also numerous crypts 
or recesses, the walls of which are surrounded by lymphoid tissue, similar to what 
is found in the tonsils. Across the back part of the pharyngeal cavity, between the 
two Eustachian tubes, a considerable mass of this tissue exists, and has been named 
the pharyngeal tonsil. | 

_ The muscular coat has been already described (p. 350). 


Tax Cisopnaaus. , 


The esophagus or gullet is a muscular canal, about nine inches in length, ex- 
tending from the pharynx to the stomach. It commences at the upper border of the 
cricoid cartilage, opposite the intervertebral disc between the fifth and sixth cervical 
vertebra, descends along the front of the spine, through the posterior mediastinum, 
passes through the Diaphragm, and, entering the abdomen, terminates at the cardiac 
orifice of the stomach, opposite the ninth dorsal vertebra. The general direction 
of the wsophagus is vertical; but it presents two or three slight curvatures in its 
course. At its poniniencement it is placed in thé’ median line ; but it inclines to the 
left side as far as the root of the neck, gradually passes to the middle line again, and 
finally again deviates to the left as it passes forwards to the wsophageal opening of 
the Diaphragm. The cwsophagus also presents an antero-posterior flexure, cor- 
responding to the curvature of the cervical and thoracic portions of the spine. It 
is the narrowest part of the alimentary canal, being most contracted at its com- 
mencement, and at the point where it passes through the Diaphragm. 

Relations.—In the neck, the msophagus is in relation, tn front, with the trachea ; 
and, at the lower part of the neck, where it projects to the left side, with the sa 
roid gland and thoracic duct ; behind, it rests upon the vertebral column and: 
colli muscle ; on each side, it is in relation with the common carotid artery (es 
cially the left, as it inclines to that side), and part of the lateral lobes of the thyroid 
gland ; the recurrent Jeryngeal nerves ascend between it and the trachea. — 

In the thorax, it is at first situated a little to the left of the median line ; it then 
passes behind the left side of the transverse part of the aortic arch, and descends in 
the posterior mediastinum, along the right side of the aorta, nearly to the Diaphragm, 
where it passes in front and a little to the left of the artery, previous to entering 
the abdomen. It is in relation, in front, with the trachea, the arch of the aorta, 
left carotid, and left subclavian ‘arteries, the left bronchus, and the posterior sur- 
face of the pericardium ; behind, it rests upon the vertebral column, the Longus 
colli, and the intercostal yensels ; and below, near the Diaphragm, upon the front 
of the aorta ; laterally, it is covered by the pleure : the vena azygos major lies on 
the right, and the descending aorta on the left side. The pneumogastric nerves 
descend in close contest with it, the Highs Dare peneins down behind, and the left 
nerve in front of it. eo | 
Ra rar Serer ies aes ces ceeds eae 
' to. the ts cau ores in tases of as emilee mt ir 
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fale passage easily be made ‘and the instrament may pass into the mediastimim, or 
into one or sasavGe tha Os pia (pagan = even into the jum. 
The student should also that contraction of the weophagus, and consequent 


symptoms of stricture, are pincer produced by an aneurism of some part of the aorta 
pene = this tube. In such a case, the passage of a bongie conld only hasten the 


It occasionally happens that a foreign body becomes impacted iia se esophagus, which 
can neither be brought upwards nor moved downwarda. all ordinary means for ite 
removal have failed, excision is thé oooy resource, This, of course, can only be performed 
when it is not: very low down. the foreign body is allowed to remain, extensive in- 
flammation Bod clwcclien of dis Ganibagen tay ensue. In one case the foreign body 
ultimately penetrated the intervertebral pabetanes, and destroyed life by inflammation of 
the mem s and substance of the cord. 

The operation of cesophagotomy is thus performed. The patient being placed upon his 
back, with the head and Paatidors slightly vated, an incision, about four inches in 1 length; 
should be made on the left side of the trachea, from the thyroid cartilage downwards, 
dividing the skin and Platysma. The edges of the wound being separated, the Omo- hyoid 
muscle should, if necessary, be divided, and the fibres of ther Sterno-hyoid and Sterno- 
thyroid muscles drawn inwards ; the sheath of the carotid vessela being exposed, should be 
drawn outwards, and retained in that position by retractora: the wsophagus will then be 
expored, and should be divided over the foreign body, which should then be removed. 
Great care is necessary to avoid wounding the thyroid resale the thyroid gland, and the 
laryngeal nepves. 


Structure.—The csophagus has three coats; an external or muscular; a 
middle or areolar; and an internal or mucous coat. | 

The muscular coat is composed of two planes of fibres of considerable thickness, 
an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged at the comineneament of the tube, in three 
fasciculi ; one in front, which is attached to the vertical ridge on the posterior sur- 
face of the cricoid cartilage; and one at each side, which are continuous with the 
fibres of the Inferior constrictor : ts they descend they blend together, and form a 
uniform layer, which covers the outer surface of the tube. 

The circular fibres are continuous above with the Inferior constrictor ; their 
direction is transverse at the upper and lower parts of the tube, but oblique in the 
central part.* 

The muscular fibres in the upper part of the cesophagus are of a red colour, and 
consist chiefly of the striped variety; but below, they consist entirely of the in- 
voluntary muscular fibre. . 

The areolar coat connects loosely the mucous and muscular coats. 

The mucous coat is thick, of a reddish colour above, and pale below. It is dis- 
posed in longitudinal folds, which disappear on distension of the tube. Its surface 
is studded with minute papillw, and it is covered throughout with a thick layer of 
stratified pavement epithelium. Beneath the mucous membrane, between it and 
the areolar coat is a layer of longitudinally arranged non-striped muscular fibres, 
This is the muscularis mucosa. At the commencement it is absent or only repre- 
sented by a few scattered bundles, lower down it forms a considerable stratum, 

The asophageal glands are numerous small compound racemose glands, scattered 
throughout the tube ; they are lodged in the submucous tissue, and open upon the 
' surface by a long exeretory duct. They are most numerous at the lower part . the 
tube, where they form a ring round the cardiac orifice. 


‘THe ABDOMEN. . 


The ABDOMEN ig the largest cavity in the body.. iwolu oval form, ee 
tremities of the oval being directed upwards and downwards : the upper one being | 
formed by the under surface of the Diaphragm, the lower bythe upper concave 


© Avcessory abij ‘of anastias fibrés: are described Cunningham as i 

between. the ceophages and the pleura, ey ways), 
or the root of the bronchus (nstially), or the back of n, or corner of the. . 
| sett (nr ia wow oil ore rae smn Siren Vowrnal of 
pers Stil ab at ead “ . 
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surface. of the Levator ani. In order to facittete deseription, 1+ Ja. artifieiliy. 
divided into two parts: an upper and larger part, the abdomen proper; and s lower 
and smaller part; the pelvis. These two cavities are not separated from each other, 
but the limit between them is marked by the brim of the true pelvis. The space 
is wider above than below, and measures more in the vertical than in the transverse 
diameter. 

Boundaries. —The abdomen proper i is bounded, i in front and at the sides by the 
lower ribs, the abdominal muscles, and the venter ilii; behind by the -vertebral 
colamn and the Psoas and Quadratus Iumborum muscles ; ; above by the: Dia- 
phragm ; below by the brim of the pelvis. The muscles forming the boundaries 


Fie. 470. —The Regions of the Abdomen and their Contents. 
(Edge of Costal Cartilages in dotted outline.) | 


, €i\, ; TOASTARIC 
Ties. 





of the cavity are lined upon their inner surface bya layer of fascia, saci ag' | 
arranged according to the part to which it is attached. © 

The abdomen contains the greater part of the alimentary canal; some of the 
accessory organs to digestion, viz. the liver, pancreas, and spleen ; and the kidneys 
and suprarenal capsules.. Most of these structures, as well .as-the wall of the cavity 
in which they are contaizied, are covered by an. extensive and complicated serous 
Membrane, the perttoneum. . 

‘The apertures found: in the walls of the abdomen, foe thse Geacumtlaasici ok 
structures to or from it, are the wmbilious, a the transmission (in the fetus) of 
the umbilical vessela; the caval opening in the Diaphragm, for the transesission of 
the inferior vena cava; the adrtic opening, for the ‘pasiage ‘of the sorts, very 
atygos, end. thoracic duct; andthe asophagea! opening forthe wsophagus end 
pReumogestric nerves, Below, ‘dhore are two apertures on each side : one: for the 


THE ABDOMEN, 


cord in the male, and the round ligament in the female. 
-For convenience of deécription of the viscera, as well aa of reference 


Ragions. 
to the morbid condition of the contained parts, the abdomen is artificially divided . 


into nine regions. Thus, if two circular lines are drawn round the body, the one 
parallel with the cartilages of the ninth ribs, and the other with the highest point of 
the crests of the ilia, the abdominal cavity is divided into three zones : an upper, a 

middle, anda lower. If two parallel lines are drawn from the cartilage of the 


eighth rib on each side, down to the centre of Poupart’s ligament, each of these 


zones is subdivided into three parts, a middle and two lateral. 

. The middle region of the upper zone is called the epigastric (éxl, over ; yaonjp, 

the stomach); and the two lateral regions, the right and left hypochondriae (iro, 
under ; xév8pa, the cartilages). The central region of the middle zone is the 
umbilical and the two lateral regions, the right and left lumbar. The middle 
region of the lower zone is the hypogastric or pubic region; and the lateral regions 
are the right and left inguinal or iliac. The viscera contained in these different 
regions are the following (fig. 470) :— 


Right Hypochondriac. Epigastric Region. 


The right lobe of the § The middle and pyloric 
liver and the gall-bladder, end of the stomach, left 


Left Hypochondriao. 


stomach, the spleen and 


The splenic end of the. 


hepatic flexure ofthe colon, lobe of the liver, and lobu- 
and partof the right kidney. lus Spigelii, the pancreas, 
; the duodenum, parts of the 
kidneys and the supra- 

renal capsules, 


Right Lumbar, Umbilical Region, 


Ascending colon, part § The transverse colon, 
of the right kidney, and part of the great omentum 
some convolutions of the and mesentery, transverse 


extremity of the pancreas, 
the splenic flexure of the 
colon, and part of the left 
kidney. 


Left Lumbar. 


Descending colon, part 
of the omentum, part of 
the left kidney, and some 


small intestines. part of the duodenum, and convolutions of the small 
some convolutions of the intestines. 
jejunum and ileum, and 
part of both kidneys. 
Right Inguinal (lac).  Hypogastrio Region. Left Inguinal (Iliac). 
The cecum, appendix  Convolutions of the  “Sigmoid flexure of the 
Ceci. .  gmall intestines, the blad- colon. 


- der in. children, and in 
adults if distended, and 
the uterus during preg- 
nancy. 


Tas Paarronsum. 


The popitonsunn (wipivitean, to extend around) is « serous membrane, and vata 
invests all the viseera contained in the abdominal and pelvic cavities. In consequence 
of the number and different shapes of these viscera, the reflections of the peritoneum, 
as it investa them, are exceedingly complex and dificult to understand. 

Tho. yeritonenm partially invests all the viscera contained in the sbdomisial and 
pelvic cavities, forming the visceral Payer of the membrane; i ‘is “then reflected 
upon the internal surface-of the parietes of those cavities, forming the y layer: 


The free suriace of the peritoneum is smooth, moist, and. edvered hy» layer of 


flattened, endothelial cells ; ita attached suriace.is rough, being .connésied to ‘the 


a7 
passage of the femoral. vessels, and the other for the transmission of the spermatic 
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viscera and inper surtaes of the paristes by means of areola: tissue calfed the aubperi- 
toneal areolar tissue. The parietal portion is loosely connected with the fascia lining 
the abdomen and pelvis; but more closely to the under surface of the Diaphragm, 
and in.the middle line of the abdomen. 

In order to get a first general idea of the peritoneum and its reflections, the 
student should bear in mind that all the abdominal and pelvic viscera are placed 
external to it, and that it is a shut-.sac superimposed upon the viscers.* 

Let the student imagine that all the viscera are in their proper positions in the 
abdominal cavity, but uninvested by peritoneum. Upon the top of them is placed a 
large closed sac or bladder, the walls of which are of extreme thinness, and wherever 
there is a cleft between two viscera a process of peritoneum derived from the part of 
the sac in contact with the viecera is tucked in between them, so as to cover the 


Fig. 471.—The Reflections of the Peritoneum, as seen in & vertioal 
Section of the Abdomen. 





Porevmen 
of Winslow 


- heeaeer 
se niles 0, 


adjacent surfaces of the two viscera and separate them from each other, and at the 
same time, by becoming adherent to the viscera, form an investment for them. Thus 
in fig. 471 such @ diverticulum or process may be seen tucked in between the under 
surface of the liver and the upper surface of the stomach, and extending between 
the two as far backwards as the portal vein, hepatic artery, and hepatic duet, which 
it covers on their anterior surfaces, forming the anterior layer of what is termed the 
lesser omentum. 

_ The first of these diverticula or processes which raust be alluded to, because it 
is the largest, is one which is tucked in round the hepatic artery, as it passes for- 
wards and upwards to the liver, and afterwards expends into. a: large aac'or heg, 


“- We niay disregard, for the present, the fact that the peditonoviin in the fomile is not 
an absolutely vlosed sac, since the Fallopian tubes open into it at their free oxtrezhities: 
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ethich covers the posterior surface of the liver and stomach, and the front of the 
upper part.of the posterior wall of the abdomen, separating these structures from 
each other. . This large cul-de-sac of peritoneum is called the lesser cavity of the 
 perstonewm, but is only a part of the general cavity differentiated from it by the 

constriction uced at the situation of the hepatic artery. In this respect the 

peritoneum may be compared to an hourglass with two unequal globes : the smaller 
one constituting. the lesser cavity of the peritoneum; the larger one the greater 
cavity; and the constriction where the two globes communicate corresponding to 
the constriction in the peritoneum where it hooks round the hepatic artery. This 
eonstriction is called the foramen of Winslow. 

. A process of this lesser bag of the peritoneum is pushed backwards and upwards 
behind the liver, extending as far as the under surface of the Diaphragm, the pos- 
terior part of which it covers. At its extremity this process is in contact with a 
process of the greater bag of the peritoneum, which is pushed in from the front, 
in the cleft between the upper surface of the liver and the under surface of the 
Diaphragm. Where these two layers are in contact (passing down from the 
Diaphragm to the liver) they form some of the ligaments of the liver, thus sup- 
porting and holding it in position. A second process of the lesser bag of the 
peritoneum .is pushed forwards on the under surface of the liver, which it invests 
as far as the transverse fissure; here it takes a sudden turn downwards to the 
lesser curvature of the stomach, and forms the posterior layer of the gastro-hepatic 
or lesser omentum. Between the transverse fissure of the liver and the lesser 
curvature of the stomach it is in contact with the greater bag of the peritoneum, 
a process of which is sent inwards between the liver and stomach from the front. 
Between the two layers are situated the hepatic artery, the portal vein; and the 
hepatic duct. <A third process of the lesser bag passes from the great curvature 
of the stomach in front of the small intestines for a variable distance, and, being 
reflected upon itself, ascends to the upper surface of the transverse colon. In 
doing this it forms a loose fold lying between the small intestine and the abdominal 
wall, but contained betweon two layers of the greater bag, which are reflected in a 
similar way to the under surface of the transverse colon from the greater curvature 
of the stomach. 

This process of the lesser bag, after investing the upper surface of the transverse 
colon, passes back to the spine, forming the upper layer of the transverse meso- 
colon, and, ascending in front of the pancreas and crura of the Diaphragm, reaches 
the under surface of the Diaphragm, where it is continuous with the process of the - 
lesser bag, which we have seen lining the under surface of the posterior part of this 
muscle. Thus the lesser cavity of the peritoneum is seen to be a complete sac or 
bag, separating the back and part of the under surface of the liver, the posterior 
wall of the stomach, and the upper surface of the transverse colon from the back 
part of the under surface of the Diaphragm and the upper part of the posterior 
wall of the abdomen. 

The greater cavity of the peritoneum separates the anterior surfaces of the 
viscera from the front wall of the abdomen ; so that in our comparison of the two 
cavities to an hourglass it must be borne in mind that they are not in the same 
straight line as the two globes of the hourglass, but that, at the point of constric- 
tion, the smaller cavity is bent, round the hepatic artery, so.as to lie behind the 
greater cavity. 

The greater sac of the peritoneum is placed in front of the viscera, 0 one layer being 
in contact with them, the other lining the inner surface of the anterior wall of the 
abdomen. The layer which is in relation with the viscera sends backwards diver- 
tioula which pass between the various organs, and in certain places comes. in con-~ 
tact with the peritoneum, forming the lesser bag in the manner described above. 
Thus we have one of these divertioula sent backwards between: the liver and Dia- 
phragm, covering the anterior part of the under surface of the Diaphragm, until 

it meets the peritoneum of the lesser cavity, and covering the upper surface of the 
liver as fax backwards.as the ligaments. The extremity of this diverticulum is in 
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contact with a-similar divertioulum -ef the lesser bag, slroady described, and the 
two layers, when in apposition, form the coronary and. lateral ligaments of the 
liver. Another process is sent backwards between the. under surface of tha liver 
and the stomach, to mest a similar process of the lesser cavity prolonged from 
behind forwards. Where the two are in apposition the lesser or gastro-hepatic 
omentum is formed. A third diverticulum is carried backwards to fhe posterior 
wall of the abdomen between the transverse colon and the small intestine. This 
prolongation covers the under surface of the transverse colon, and forms the. under 
layer of the transverse meso-colon, and the upper layer of the mesentery ; by its 
extremity it is in contact with the posterior wall of the abdomen, and covers a part 
of the abdominal aorta. Between the greater curvature of the stomach and. the 
transverse colon there is a fold or reduplication of the peritoneum, which contains 
between its layers a similar fold from the lesser cavity, and forms the apron or 
great omentum. Another fold of the greater bag of the peritoneum is pushed 


Fig. 472.—Plan of the Peritoneum. 
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backwards to the spine between the small intestines and the pelvic viscera. This 
fold forms the lower layer of the mesentery, and by its extremity covers a consider- 
able portion of the lower part of the abdominal wall, and passes over the sacro- 
vertebral angle into the pelvis. From the lower layer of this process, which covers 
the upper part of the pelvic viscera, diverticula are sent downwards between the 
pelvic viscera, separating them from one another; thus one is sent downwards 
between the back of the fectum and the sacrum, another between the rectum and 
the bladder. In the female, one is sent down between the rectum and uterus, 
another between the uterus and bladder. These, then, are the various diverticula. 
sent off from the posterior layer of the greater’ bag-of the peritoneum ; the anterior 
layer simply lines the anterior wall of the abdomen, and | is continuous | at ite 
extremities with the posterior. layer. | 

The student will perhaps be. better able to follow thee various folds or reflee- “ 
tions of the peritoneum by a referenee-to the accompanying plan (fig. 472), which. 
should be stndied in conjuncsion yith 8g. 471. He must not forget, , that 
though thé:fesser:and: greater eavities of the peritoneum are here represonted, for. 
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the sake of cloarnews, aa quite distinct from each other, they are ndt wally: so, but 
that they both form part of one great cavity. 

“The reflections of the peritoneurh.may be traced in. two different ways, either 
, by considering the folds which form each cavity separately, or ‘by describing them 
together 

According to the first plan (fig. 471), the abdomen having been opened, the 
liver should be raised and supported in that position, and the stomach should be 
depressed, when a thin membranous layer is seen passing from the transverse 
fissure of the liver to the upper border of the stomach : this is the lesser or gastro- 
hepatic omentum. It consists of two delicate layers of peritoneum, an anterior and 
a posterior, between which are contained the hepatic vessels and nerves. Of these 
two layers, the anterior should first be traced, and then the posterior. 

The anterior layer descends to the lesser curvature of the stomach, and. covers 
ita anterior surface as far as the great curvature: it descends for some distance in 
front of the small intestines, and returning upon itself to the transverse colon, 
forms the external layer of the great omentum ; it then covers the under surface 
of the transverse colon, and, passing to the back part of the abdominal cavity, 
forms the inferior layer of the transverse meso-colon. It then descends in front of 
the duodenum, the aorta, and vena cava, as far as the superior mesenteric artery, 
along which it passes to invest the small intestines, and, returning to the vertebral 
column, forms the mesentery ; whilst, on either side, it covers the ascending and 
descending colon, and is thus continuous with the peritoneum lining the walls of 
the abdomen. From the root of the mesentery it descends along the front of the 
spine into the pelvis, and surrounds the upper part of the rectum, which it holds in 
its position by means of a distinct fold, the meso-rectum. Its course in the male 
and female now differs, 

In the male it forms a fold between the rectum and bladder, the recto-vestcal 
fold, and ascends over the posterior surface of the lafter organ as far as its 
summit. 

In the female it descends into the pelvis in front of the rectum, forms a fold 
between the rectum and vagina, the recio-vaginal fold (Pouch of Douglas), covers 
a small part of the posterior wall of the vagina; and passes on to the uterus, the 
fundus and body of which it covers. From the sides of the uterus it is reflected 
on each side to the wall of the pelvis, forming the broad ligaments ; and from the 
anterior surface of the uterus it ascends upon the posterior wall of the bladder as 
far as its summit. From this point if may be traced, as in the male, ascending 
upon the anterior parietes of the abdomen, to the under surface of the Diaphragm ; 
from which it is reflected upon the liver, forming the upper layer of the coronary, 
and the lateral and longitudinal ligaments. It then covers the upper and under 
surfaces of the liver, and at the transverse fissure becomes continuous with the 
anterior layer of the lesser omentum, the point whence its reflection was originally 
traced. 

The posterior layer of the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior surface as far as the great curvature ; it then 
descends for some distance in front of the small intestines, and returning upon 
itself to.the transverse colon, forms the internal layer of the great omentum ; it 
covers the upper surface of the transverse colon, and, passing backwards to the 
spine, forms the upper layer of the tranaverse meso-colon. Ascending in front of 
the pancreas and crura of the Diaphragm, it lines the back part of the under sur- 
face of that musele, from whieh: it is reflected on to the posterior border of the liver, 
forming the inferior layer of the coronary ligament. From the under-surface of 
the liver'it may be-traced to the transverse fissure, where it is continuous with the 
posterior layer of the a omentum; the point whence its refieotion was originally 
traced. 


- The space inghided in, the reflections of this layer of the’ peritoneim is: called 
the lesser cavity of the peritoneum, or cavity of the great omentum, It is bounded, 
in front by the lesser omentum, the stomach, Loh ako desemeting rack of ine gai 
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omentum ; behind by the ascending part of the great omentum, the transverse 
colon, tranaverse meso-colon, and its ascending layer; above by the liver; and 
below by the. folding of the great omentum. * ‘This space communicates with. the 
general peritoneal cavity through the foramen of bi ecel which. is situated behind 
the right, or free, border of the lesser omentum. 

In order to trace the two layers together; we commence ai the top of the abdo. 
minal cavity ; that is to gay, the under surface of the Diaphragm. This muscle is 
covered throughout the gteater part of its extent by peritoneum ; one layer extend- 
‘ing from its anterior border, backwards; the other from its posterior border, 
forwards. Where the two layers meet they are reflected downwards to the upper 
surface of. the liver, forming the coronary and lateral ligaments of this organ. 
When these two layers reach the liver they again separate to enclose this viscus, 
the one passing in front and the other behind, and they meet again on its under 
surface at the transverse fissure. From this fissure they turn downwards to the 
lesser curvature of the stomach, forming the gastro-hepatic or lesser omentum, 
and enclosing the hepatic artery, the portal vein, and the hepatic duct, which are 
contained between the two folds in this situation. From the lesser curvature of 
the stomach, the two layers pass over the anterior and posterior surfaces of the 
viscus, enclosing it and meeting again at the greater curvature. From this point 
they pass down in front of the small intestines, between this tube and the abdo- 
minal wall, and are reflected on themselves, passing upwards to the transverse 
colon, and forming the apron or great omentum. This reflection, therefore, 
consists of four layers of peritoneum. When the two posterior layers of the great 
omentum, in their reflection upwards, reach the transverse colon, they separate to 
enclose this portion of the intestinal tube, the one layer passing above it and the 
other below. They meet on its posterior surface, and pass backwards to the verte- 
bral column, forming what is called the transverse meso-colon. At this point the 
two layers separate. The one which formed the upper surface of the transverse 
meso-colon, and which belongs to the lesser cavity, passes upwards in front of the 
pancreas and crura of the Diaphragm to the back part of the under surface of the 
Diaphragm, the point from which the description of this layer was commenced. 
The other, which formed the inferior layer of the transverse meso-colon, turns 
downwards in front of the duodenum, aorta, and inferior vena cava, and can be 
traced as a single layer, in the manner above described, investing the small intes- 
tines and forming the mesentery ; then passing over the sacro-vertebral angle into 
the pelvis, the viscera of which it partially invests, and finally over the posterior 
surface of the front wall of the abdomen to the under surface of the Diaphragm, 
the point from which the description of this layer was commenced. 

In addition to tracing the peritoneum vertically, as has now been done, it is 
necessary to trace it horizontally. If this is done below the transverse colon, a 
reference to fig. 471 will show that the circle is extremely simple, as it includes 
only the greater bag of the peritoneum. Above the level of the transverse 
colon the arrangement is more complicated, on account of the existence of two 
Back. 

Starting from the linea alba, below the level of the transverse colon, and 
tracing the continuity in a horizontal direction to the right, we find the peritoneum 
covering the internal surface of the abdominal wal] almost as far as the anterior 
border of the quadratus lumborum muscle ; it is there reflected over the sides and 
anterior surface of the cecum and ascending colon, fixing them to the abdominal 
wall, thus forming the meso-cecum and the ascending meso-colon, from. which it 
can be traced over the kidney to the front of the bodies of the vertebra... It then 
passes along the mesenteric vessels to invest the small intestines, and back again 
to the spine, forming the mesentery, between the layers of which are.contained the 
blood-vessels, nerves, lacteals, arid glands. “Lastly, it passes over the left Aidney 
to. the sides and anterior surface of the descending colon, forming the 

and sigmeid meso-colon, and, reaching tbe canner. Ht penton ong it to 
the-middle line of the abdomen’: : 
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'. Above: the transverse colon (fig. 473) the peritoneum can be traced, forming 
the greater and lesser cavities, and their communication through the foramen of 
‘Winslow can be demonstrated.. Commencing in the middle line of the abdomen 
the membrane may be traced lining its anterior wall, and on the right side sending 
a process backwards to encircle the obliterated umbilical vein (the round ligament 
of the liver) forming the faleiform or longitudinal ligament of the liver. Con- 
tinuing its course to the right, it is reflected over the front of the upper part of the 
right kidney, across the vena cava inferior and aorta, and over the left kidney to 
the hilum of the spleen. From this point it is reflected on to the posterior surface 
of the stomach, which if covers, and from its right extremity it passes around the 
vessels passing to the transverse fissure of the liver, and back again to the stomach, 
as the lesser omentum, and thus it forms the anterior boundary of the foramen of 
Winslow. It now covers the front of the stomach, and upon reaching the cardiac 
extremity, it passes to the spleen, which it encloses, forming the gastro-splenic 
omentum. From the hilum of the spleen it turns backwards to reach the abdo- 
minal wall, along which it courses to reach the median line of the abdomen. | 
The foramen of Winslow is bounded, in front, by the lesser omentum, enclosing 
the vena porte and the hepatic artery and duct ; behind, by the inferior vena cava; 


Fra. 47 3.—Transverse Section of Peritoneum. 
(An arrow has been introduced into the foramen of Winslow.) 
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above, by the lobulus Spigelii ; below, by the hepatic artery curving forwards from 
the coeliac axis. 

The reflections of the peritoneum over the transverse colon are somewhat differ- 
ently described by some authors (Luschka, Holden), and there is no doubt, as was 
long ago pointed out by Haller, that the’arrangement in the fostus is different from 
that whieh has been described above. In the fotus, and even in the young child, 
the two-ascending layers of the great omentum can be traced passing together over 
the transverse colon, instead of embracing it, as described above, and passing back 
to the spine as a double fold, which oan be separated from the tranayerse colon 
and transverse mego-colon. Upon reaching the spine the two layers separate : the 
‘upper Gne (the inner of the two secending layers of the great omentum) passes 
upwards in.front of the pancreas and crura of the Diaphragm, forming the pos 
terior boundary of. the leaser bag of,the peritoneum, in a similar manner to the 
upper layer of the transverse meso-colon in the former description, The other 
fold: (the outer ofthe ascending layer of the great omentum) after reaching the 
spine is turned forwards again on itself as far ss the tranaverse colon, which it. 
covers, and is again reflected’ back to the spine, to pass down in front of the sorta 
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to form the meieutery, in #-similer manner to the lower layer of the transverse 

meso-solon in the former description. Thus the transverse colon is.invested by a 

distinet fold of peritoneum, prolonged forwards from the spine to surround it, ins 
¥ similar manner to the way in which the small intestines are surrounded. 

In the adult, however, as a rule, this arrangement disappears. Prebably adhe- 
gion of the layers of which the fotal duplication i is composed takes place, and then 
absorption, and thus the arrangement i is brought about which has been described 
above as most frequently doen in the adult subject. . It may be that the fostal dapli- 
cature is ‘drawn or pushed forwards from its place in the progress of visceral 
development, and thus effaced.’* — 

The viscera thus shown to be almost entirely invested by peritoneum are the 
liver, stomach, spleen, first portion of the ducdenum, the jejunum and ileum, the 
transverse colon, sigmoid flexure, upper half of the rectum, the uterus, and 
ovaries, 

The viscera only partially invested by peritoneum are the descending and trans- 
verse portions of the duodenum, the cecum, the ascending and descending colon, 
the middle portion of the rectum, and the upper part of the vagina and posterior 
wall of the bladder. ‘The kidneys, suprarenal capsules, and pancreas are covered 
by the membrane without receiving any special investment from it. ‘ 

The lower end of the rectum, the-neck, base, and anterior surface of the bladder, 
the whole of the front, and the lower part of the posterior wall of the vagina, have 
no peritoneal covering. 

Numerous folds are formed by the peritoneum, extending between the various 
organs. These serve to hold them in position, and, at the same time, enclose the 
vessels and nerves proceeding to each part. Some of the folds are called ligaments, 
from their serving to support the organsin position. Others, which connect certain 
parts of the intestine with the abdominal walf, constitute the mesenteries ; and 
lastly, those which proceed from the stomach to certain viscera in its neighbourhood 
are called omenta. 

The Ligaments, formed by folds of the peritoneum, include those of the liver, 
spleen, bladder, and uterus. They will be found described with their respective 
organs. 

The Omenta are the lesser omentum, the great omentum, and the gastro- splenic 
omentum. 

The lesser omentum (gastro-hepatic) is the duplicature which extends between 
the transverse fissure of the liver and the lesser curvature of the stomach. It is 
extremely thin, and consists, as before said, of two layers of peritoneum. At the 
left border its two layers pass on to the end of the cesophagus; but at the right 
border, where it is frev, they are continuous, and form a free rounded margin, 
which contains between its layers the hepatic artery, the common bile-duct, the 
portal vein, lymphatics, and the hepatic plexus of nerves—all these structures 
being enclosed in loose areolar tissue, called Glisson's capsule. Between the layers 
where they are attached to the stomach lie the gastric artery and the pyloric branch 
of the hepatic, anastomosing with it. 

The great omentum (gastro-coltc) is the largest peritoneal fold. It consists of 
four layers of peritoneum, two of which descend from the stomach, one from its 
anterior, the other from its posterior surface, and, uniting at its lower border, 
descend in frant of the small intestines, as low down as the pelvis; they then turn 
upon themeelves, and ascend again as far as the transverse colon, where they 
separate and enclose that-part of the intestine. These separate layers may bé easily 
demonstrated in the young subject, but in the adult they are more or less in- 
weparably blended. ‘The left border of the great omentum is continuous with the 
gastro-splenic omentum ; its right border ‘extends as far only.as the duddenum. 
The gteat omentum is usually thin, presente & cribriform appearance, and always 
‘contains some adipose tissue, which, in tat subjects, ae in a 
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quantity... Its use.appears to bé to protect. the intestines from the cold, and to 
facilitate their movement upon each other. during their vermioular action. Between 
its two anterior layera is the anastorhosis between the right and left gastro-epiploies 

‘The gasfro-splenic omentum is the fold which connects the concave surface of 
the spleen to the cul-de-sac of the stomach, being continuous by its lower border 
with the great omentum. It contains the splenic vessels and vasa brevis. 


Fig. 474.—Diagram devised by Dr. Delépine to show the lines along which the 
Peritoneum leaves the Wall of the Abdomen to invest the Viscera. . 
mie iiver CS PM yrmlie. Tate eral a. 
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_ The Mesenterios are—the mesentery proper, the meso-cmcum, the ascending, 
transverse, and. descending meso-colon, the sigmoid meso-colon, and the meso: 


rectum. — ote Be Stade at 
_ She mesentery {wéoov, &repov), 80 called from being connected to the middle of 
the cylinder of the amall intestine, if the broad fold of peritoneum which connects 
the oowvolutidns-of the jejunum and ileum with the posterior wall of the abdomen. 
‘Tha root, the part sounected with the vertebral column, is nartow, about six inohss 
in length, and directed obliquely from the. left side of the second lumbar yartehea 
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to the right wacro-iliac syniphysis (fig. 474). Ita intestinal border is much longer ; 

and here its two Jayers , #0 a8 to enclose the intestine, and form its peri- 
toneal coat. ts breadth, jet wean ite vertebral. and intestinal border, ‘is about. four 
inches. Its upper border ia continuous with the under surface of the transverse 
meso-solon ; its lower border, with the periteneum covering the gecum and 
ascending colon. It serves to retain the small intestines in their position, and 
contains between its layers the mesenteric vessels and. nerves, the lacteal vessels, 

and mesenteric glands. 

The meso-c@cum, when it existe, serves to connect the back part of the cecum 
with the right iliac fossa; more frequently the peritoneum passes merely in front 
of this portion of the large intentine. 

The ascending meso-colon is the fold whieh eonnects the back part of the 
ascending colon with the posterior wall of the abdomen; and the descending meso- 
colon retains the descending cqlon in connection with the posterior abdominal 
wall; more frequently the peritoneum merely covers the anterior surface and sides 
of these two portions of the intestine. At the place where the transverse colon 
turns downwards to form the descending colon, a fold of peritoneum is continued 
upwards to the under surface of the Diaphragm opposite the tenth and eleventh 
ribs. This is the costo-colic ligament; it pagses. below. the splean, amd serves to 
support this organ and restrain its movements. 

The transverse meso-colon is a broad fold, which connects the transverse colon 
with the posterior wall of the abdomen. It is formed by the two ascending layers 
of the great omentum, which, affer separating to surround the transverse colon, 
join behind it, and are continued backwards to the spine, where they diverge in 
front of the duodenum, as already mentioned. This fold contains between its 
layers the vessels which supply the transverse colon. 

The sigmoid meso-colon is the fold of perit4neum which retains the sigmoid 
flexure in connection with the left iliac fossa. 

The meso-rectum is the narrow fold which connects the upper part of the rectum 
with the front of the sacrum, It contains the hemorrhoidal vessels. 

The appendices epiploice are small pouches of the peritoneum filled with fat, 
and situated along the colon and upper part of the rectum. They are chiefly 
appended to the transverse colon. 


Tas Sromacu. 


The Stomach is the principal organ of digestion. It is the most dilated /part 
of the alimentary canal, serving for the solution and reduction of the food, which 
constitutes the process of chymification. It is situated in the left hypochondriac 
and epigastric regions.’ Its form is irregularly conical, curved upon itself, and 
presenting a rounded base, turned to the left side. It is placed immediately behind 
the anterior wall of the abdomen, above the transverse colon, below the liver and 
the Diaphragm. Its size varies considerably in different subjects, and also accord- 
ing to its state of distension. When moderately full its transverse diameter is 
about twelve inches, its vertical diameter about four. Its weight, according to 
Clendenning, is about four ounces and a half, It presents for examination two 
extremities, two orifices, two borders, and two surfaces. 

Ita left extremity is catled the greater or splenic end. This is the largest part 
of the stomach, and extends two or three inches to the left of the point of entrance 
of the esophagus. This expanded part is called the great oul-de-sac, or fundus. 
It lies behind the lower vibe, i in contact with the spleen, to which it is connected 

_by the gastro-splenic omentum. 

The lesser or pyloric end is much smaller than the fandus, and situated on & 
plane anterior and inferior to it. « It lies in contact with the wall of the.abdomen, 
and the under surface of the liver, Its position on the surface of the. body varies 
with the degree of distension of the organ. When the stomach is-conteacted: and 

‘empty the pylorus lies iinmediately to the right-of the Hines alba,-aboat two-and-a- 
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half or three inches below the end of the gladiolus ;. when it is fully distended, it 
is moved considerably to the right and is situated near the end of the cartilage of 
the eighth rib. . 
(ties epee a sacl ithaca with the esophagus; it is the 
part, of the stomach, and somewhat funnel-shaped. It is situated about 
oo to the left of the sternum, behind. the seventh costal cartilage of the left 
ai 

The ‘pylons orifice communicates with the duodenum, the aperture being 
guarded by a kind of valve—the pylorus. 

The lesser curvature extends between the csophageal and pyloric orifices, along 
the upper border of the organ, and is connected to the under surface of the liver by 
the lesser omentum. 

The greater curvature extends between the same two points, along the lower 
border, and gives attachment to the great omentum. The surfaces of the organ 
are limited by these two curvatures. 

The anterior surface is directed upwards and forwards, and is in relation 
with the Diaphragm, the under surface of the left lobe of the liver, and with the 
abdominal parietes, in the epigastric region. 

The posverior surface is directed downwards and backwards, and is in relation 
with the pancreas and great vessels of the abdomen, the crura of the Diaphragm, 
and the solar plexus. 

The stomach is held in position by the lesser omentum, which extends from the 
transverse fissure of the liver to its lesser ourvature, and by a fold of peritoneum, 
which passes from the Diaphragm on to the esophageal end of the stomach, the 
gastro-phrentc ligament: this constitutes the most fixed point of the stomach, 
whilst the pyloric end and greater curvature are the most movable parts; hence 
when the stomach becomes greatly distended, the greater curvature is directed 
forwards, whilst the anterior and posterior surfaces are directed, the former 
upwards, and the latter downwards.* 


Alterations in Position.—There is no organ in the body the position and connections 
of which present such na uent alterations as the stomach. inspiration it is dis- 
placed downwards b escent of the Diaphragm, and elevated by the pressure of the 

abdominal muscles thas expiration. Its position in relation to the surrounding viscera 


* According to Dr. Lesshaft, the Professor of Anatomy at St. Petersburg, the state- 
ments current in anatomical text-hooks regarding the normal position of the stomach are 
erroneous. He has made careful observations on the point in more than twelve hundred 
bodies, and has arrived at the following conclusions :—The stomach does not, as is usually 
asserted, lie horizontally in the abdominal cavity, but vertically, eo that the fundus touches 
the Diaphragm ; the amaller curvature and jgeees are to the right, and the larger curva- 
ture is to the left. Its position is in the ondrium, and the situation of the 

lorus is in the vertical line formed by « continuation of the right margin of the sternum. 
the stomach is enlarged, no one part can be be alate diaplacsd’ bet all all parts are eq 
moved by the distension. The arrangement of the muscular fibres of the stomach is su 
that food enlering iti moved towards tbe pylors, where ican be most thor y mixed 
with the gastric juices; and it then passes along the centre of the cavity to the fundus, 
where the resistance is least. This movement of the food along the wall to the pylorus, 
and back again along the centre, is rendered posable by the form of the organ, and it is 
probable that it is to this movement that the peculiar shape of the fundus is due. As is 
well known, the fandus is absent in newly born children. Thus the shape of the stomach 
brary Ray te. Speen pale ge pedo soca of digestion, and its 
Sect te scene os) If the transverse colon is di ed with gas, it may 
ae theca of the mal neti axe aac non event as high we 


apo 
On the subject of. the tion of prem wewmnnoere Aussie ah 
iranreaatemt Se edt ay = in The general 
poe ad pr pr heer ayaa Pedy pol ow ig snag ar 
obliquely, and was +o De. Lesshaft's views. , 
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above and i in enh bing eaceteee from it “abet ce of ie iver besides he pis 


greatly changed, from the sccumulation Pare in the chest or abdomen, or 
tion in size of any of the surrounding viscera. 

On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the front of a circular fold, the pylorus, leaving a narrow 


Fre. 475.—The Mucous. Membrane of the Stomach and Duodenum with the Bile Ducts. 





circular aperture, about half an inch in diameter, by which the stomach communi. 
cates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrane of the 
stomach, containing numerous muscular fibres, which are aggregated into a thick 
circular ring,. the longitudinal fibres and serous membrane being continued over 
the fold without assisting in its‘ formation. ‘The aperture is occasionally oval.. 
Sometimes the circular fold is replaced by two crescentic folds, placed one above: 
ne aha the pyloric orifice ; S06 eRe Ee Se only Ome eee. 
centic 

* Sxnoture.—Tho stomach consists of four coats: & serous, 4 muses, ox 
ardolat, atid a mucous cost, together with vessels and nerves... os 

The serots coat is derived fross the peritonenm,. and. acvars ihe entive eerfaoe 
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of the organ, exeepting along the greater and lesser curvatures, at the points of . 
attachment of the.greater and lesser omenta; here the two layers of peritoneum 
leave a small triangular space, along which the nutrient vessela and nerves pass. 

The muscular coat (fig. 476) is situated immediately beneath the serous covering. 
It consists of three seta of fibres—longitadinal, circular, and oblique. 

The longtiudinal fibres are most superficial ; they are continuous with the lon- 
gitudinal fibres of the msopbagus, radiating in a stellate manner from the cardiac 
orifice. They are most distinct along the curvatures, especially the lesser, but are 
very thinly distributed over the surfaces. At the pyloric end they are more 
thickly distributed, and continuous with the longitudinal fibres of the small 
intestine. : | 

The circular fibres form a uniform layer over the whole extent of the stomach 
beneath the longitudinal fibres. At the pylorus they are most abundant, and are 
aggregated into a circular ring, which projects into the cavity, and forms, with the 
fold of mucous membrane covering its surface, the pyloric valve. 

The oblique fibres are limited chiefly to the cardiac end of the stomach, where 
they are disposed as a thick uniform layer, covering both surfaces, some passing 


Fic. 476.—The Muscular Coat of the Stomach. 
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obliquely from left to right, others from right to left, round the cardiac orifice. 
They aré continuous with the circular fibres of the asophagus. : 

The areolar coat consists of a loose, filamentous, areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat. It 
sapports the blood-vessels previous to their distribution to the mucous membrane ; 
hence it is sometimes called the vascular coat. 

The mucous membrane is thick; its surface smooth, soft, and valvety. .In the 
fresh atate it is of a pinkish tinge at the pyloric end, and of a red or red-brown 
colour over the rest of its surface. In infancy it is of a brighter hue, the vascular 
redness:being more marked, It is thin at the cardiac extremity, but thicker towards 

the pylorus. Daring the contracted state of the organ if is thrown into numerous 
its or rugw, which, forthe most part, have a longitudinal direction, and are 
moost-inerked townrds ‘the lesser end: of the stomach, and along the greater sur- 
vature (fg. 475).. These. folds are entirely obliterated when the ergan becomes 
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pager hed Mucous oo fal bE err emails lens, the 
inner sirface of the mucous membrane presents ‘a peculiar honeyoomb appearance, 
from being covered with emall shallow depressions or. alveoli, of a polygonal or 
hexagonal form, which vary from y}y 10 yh, of an inch in diameter,-and.are sepa- 
rated by slightly elevated ridges. In the bottem of the alveoli are seqn the orifices 
of minute tubes, the gasirtc follicles, which are situated perpendicularly side by side, 
in the entire substance of the mucous membrane. a, Sa 

The gastric follicles are of two kinds, which differ from each other in structure, 
and it is believed also in the nature of their secretion. They are named respectively 
pyloric and peptio glands. They are both tubular in character, and are formed of 
a delicate basement membrane, supporting epithelium. The basement membrane 
consists of flattened transparent epithelial cells, with processes which extend and 
support the epithelium. The pyloric glands are most numerous at the pyloric end 
of the stomach, and from this fact, have received their name. They were formerly 


Fia. 477.—Minute Anatomy of Mucous Membrane of Stomach. 
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termed mucus glands, and were supposed to secrete mucous; but, as Klein points 
out, ‘the cells are serous, not mucous, and the secretion of the glands cannot there- 
fore be mucus.’ They consist of two or three short, closed tubes opening into a 
common duct, the external orifice of which is situated at the bottom of an alveolus. 
The ceecal tubes are wavy, and are of about equal length with the duct. The tubes 
‘and duct are lined throughout with epithelium, the duct being lined by columnar 
cells, continuous with the epithelium lining the surface of the mucous membrane 
of the stomach, the tubes with shorter and more cubical cells which are finely 
granular. The peptic glands are found all over the surface of the stomach. Luke 
‘the pyloric glands they consist of a duct, into which open twe or more cxeal tubes. 
“The duct, however, in these glands is shorter than in the other variety, sometimes 
not amounting to more than one-sixth of the whole length of the gland ;:ié is lined 
throughout by columnar epitheliam. At the point where the terminal tubes open 
into the duct, and which is terthed the neck, the epithelium alters, the cells be- 
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ueriapausk shorter and opaque: the tumen alsd becomes suddenly constricted, 

‘and is continued down to the bottom of the tubes as a very fine channel. Here also. 
are-found, between the epithelium and the basement membrane, large spheroidal, 

coarsely granular cells, which have been termed peptic cells, and which produce 
an outward dulging of the basement membrane. They are seen throughout the 
remainder of the tube at intervals, and give it a beaded or varicose appearance.. 
Below the neck, the terminal tubes, in addition to these isolated spheroidal cella, are 
occupied with finely granular, angular cells (columnar, Klein), leaving only a small 
channel in the centre. They are continuous with the short columnar cells of the 
neck, and are termed the central or chief cells, because they are believed to be princi- 
pally concerned in the secretion of the gastric juice.: The peptic cells, which were 
formerly supposed to possess this office, are now termed parietal cells. Between 
the glands the mucous membrane consists of a connective-tissue framework, with 
lymphoid tissue. In places, thig latter tissue, especially in early life, is collected 
into little masses, which to a certain extent resemble the solitary glands of the 
intestine, and are by some termed the lenticular glands of the stomach. They are 
not, however, so distinctly circuthscribed as the solitary glands. The epithelium 
lining the mucous membrane of the stomach and its alveoli is-of the columnar 
variety. Beneath the mucous membrane and between it and the submucous coat 
is a thin stratum of involuntary muscular fibre (muscularis mucose@), which in some 
parts consists only of a single longitudinal layer ; in others of two layers, an inner, 
circular, and an outer, longitudinal. 

Vessels and Nerves.—The arteries supplying the stomach are the gastric, the 
pyloric and right gastro-epiploic branches of the hepatic, the left gastro-epiploic and 
vasa brevia from the splenic. They supply the muscular coat, ramify in the sub- 
mucous coat, and are finally distributed to the mucous membrane. The arrangement 
of the vessels in the mucous membrane is somewhat peculiar. The arteries break 
up at the base of the gastric tubules into a plexus of fine capillaries which run up- 
wards, between the tubules, anastomosing with each other, and ending in a plexus 
of larger capillaries, which surround the mouths of the tubes, and also form hexa- 
gonal meshes around the alveoli. From these latter the veins arise, and pursue 
a straight course back to the submucous tissue, between the tubules, to terminate 
in the splenic and superior mesenteric veins, and directly in the portal vein. The 
lymphatics are numerous ; they consist of a superficial and deep set, which pass 
through the lymphatic glands found along the two curvatures of the organ. The 
nerves are the terminal branches of the right and left pneumogastric, the former 
being distributed upon the back, and the latter upon the front part of the organ. 
A great number of branches from the si aad also supply the organ. 


Tas Satz: Iernerme. 


The small intestine is that part of the elimeninry cant] in which the ehynse is 
mixed with the bile, the pancreatic juice, and. the secretions of the various glands 
embedded in the mucous membrane of the intestine, and where the separation of the 
nutritive principle of the food, the chyle, is effected; this constitutes chylifics- 
tion. 

The small intestine is a convoluted tube, about twenty feet in length,* which 
gradually diminishes in size from its commencement to its termination. It is 
‘contained in the central and lower parts of the abdominal and pelvic cavities, sur- 
rounded above and at the sides by the large intestine ; in relation, in front, with the 
great onientum and abdominal Parietes ; and connected to the spine by a fold of 


* ‘Treves states that in one hundred oages the average length'of the amall intestine in 
the adult male was'32 feet Gino, and it the adult feoale 23 fo inches; but that. it 
varies yery much, the extremes in the male being 31 feet. 10 i im one case and 
Ente Rae the longs of the e difference of over 15 feet. eee 
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_ peritoneum, the mesentery. The small intestine in diviaible into Shree portiods— 
the dnodenum, the jejunum, and ileum. 

The duodenum has received its name from being about saul. in length to the 
breadth of twelve fingers (eight or ten inches). It is the shortest, the widest, and 
the moet fixed part of the small intestine ; it has no mesentery, and is qnly partially 
covered by the peritoneum. Its course presenta a remarkable curve, somewhat like 
a horse-shoe in form; the convexity being directed towards the right, and the con- 
cavity to the left, embracing the head of the pancreas. Commencing at the pylorus, 


Fra. 478.—Relations of the Duodenum. (A portion of the stomach hag been cut away.) 
PORTAL SEPATIO 
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it ascends obliquely upwards, backwards, and to the right, to the under surface of 
the liver; it then descends in front. of the.right Kidney, and passes nearly trans- 
versely across the front of the spine, terminating in the jejunum on the left side o 
the second lumbar vertebra. Hence the duodenum has. been divided into three 
portions—ascending, descending, and transverse. . 

The first, or ascending portion (fig. 478), about: two inches in length, is free 
movable, and nearly completely invested by the peritoneum, which forms the lesse: 
omentum. It is in relation, above and ‘in front, with the liver and neck of th 
gall-bladder ; behind, with the vousels which run, between. the layers of the Jesse 
omentum, viz. the hepatic artery and duct, and vena porte. « This portion of th 
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| intestine is “usally found, after death, stained with bile, expecially on its anterior 

“The scoond, or descending portion, about three inches in length, is firmly fixed 
, by the peritonenm and pancreas. It. passes from the neck of the gall- bladder 
vertically. downwards, in front of the right kidney, as far. as the third lumbar 
vertebra. It is covered by peritoneum only on its anterior surface. . It is in 
relation, in front, with the right arch of the colon and the meso-colon ; behind, with 
the front of the right kidney ; at ite inner side is the head of the pancreas, and the 
ductus communis choledochus. The common bile-duct and the pancreatic duct 
ta the inner side of this portion of the intestine obliquely, a little below its 
middle. = 

The third, or transverse portion, the longest and narrowest part of the duo- 
denum, passes across the front of the spine, ascending from the third to the-second 
lumbar vertebra, and terminating in the j jejanom on the lefi side of that bone. In 
front, though at some distance from it, is the descending layer of the transverse 
meso-colon, or the divergence of the two layers of that structure, and it is crossed 
by the superior mesenteric veiifMis ; behind, it rests upon the aorta, the vena cava, 
and the crura of the Diaphragm ; above it is the lower border of the pancreas, the 
superior mésenteric vessels passing forwards between the two.# 

Vessels and Nerves.—The arteries supplying the duodenum are the pyloric and 
pancreatico-duodenal branches of the hepatic, and the inferior pancreatico-duodenal 
branch of the superior mesenteric. . The veins terminate in the splenic and supe- 
rior mesenteric. The nerves are derived from the solar plexus. 

The jejunum (jejyunus, empty), so called from being usually found empty 
after death, includes the upper two-fifths of the rest of the small intestine. It 
commences at the duodenum on the left side of the second lumbar vertebra, and 
terminates in the ileum ; its con¥olutions being chiefly confined to the umbilical 
and left iliac regions. The jejunum is wider, its coats thicker, more vascular, and 
of s deeper*colour than those of the ileum; but there is no characteristic mark 
to distinguish the termination of the one and the commencement of the other. 

The ileum (clAciv, to twist), so called from its numerous coils or convolutions, 
includes the remaining three-fifths of the small intestine. It occupies chiefly the; 
umbilical, hypogastric, right iliac, and occasionally the pelvic regions, and termi- 
nates in the right iliac fossa by opening into the inner side of the commencement 
of the large intestine. The ileum is narrower, its coats thinner and less vascular 
than those of the jejunum; a given length of it weighing less than the same 
length of the jejunum. 

Structure.—The wall of the small intestine is composed of four coats—serous, 
muscular, areolar, and mucous, 

The serous coat is derived from the peritoneum. ‘The first, or ascending 
portion of the duodenum, is almost completely surrounded by that membrane ; the 
second, or descending portion, is covered’ by it only in front; and the third, or 
transverse portion, lies behind the descending layer of the transverse meso-colon, 
by which it is covered in front. ‘The remaining portion of the small intestine is 
surrounded by the peritoneum, excepting along its attached oa mesenteric border ; 
here a space is left for the vessels and nerves to pass to the gu 

The muscular coat consists of two layers of fibres, an te or longitudinal, 


* Dr. Brace Young states that this description of the Siodenarns which in vise cusiewnaily 
adopted in our anatomical text text-books, is incorrect, as it makes'no mention of a fourth, or 
terminal, vertical ‘portion. If the point of junction of the jejunum and duodenum be con- 
sidered to correspond to the spot where: the gut receives a complete investment of peri- 
toneum, then there is a fairly constant: portion, about an inch in length, which ascends 
from the point where the duodenum is usually said to terminate, on the left side of the verte- 
bral column, and which must. be as a fourth part of the duodenum. This portion 
is fixed in thig. position we band which extends upwards =o oe the 
forta to the connective tissue around the celiac axis and the left the disyireg) 
and is termed the musouius euspensoriue duodent, from. possessing, a to’ ‘Triets, 
plain muscular fibres, mixed up with the fibrous tissue of which it is y made up. 


a 
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and sn internal :or ciroular layer. The longitidinal fibres are thinly’ scatiered 
over the surface of the intestine, and are more distinct slong ite free border. The 
circular fibres form a thick, uniform layer ;*they surround the cylinder of the 
intestine in the greater part of its circumference, but do not form complete rings. 
The muscular coat is thicker at the upper than at the lower part of the amall 
intestine. 

The areolar or submucous coat connects together the mucous and mnsoelar 
layers. It consists of loose, filamentous, areolar tissue, which forms a nidusa for 
the subdivision of the nutrient vessels, previous to their ‘distribution te the mucous 
surface. 

The mucous membrane is thick and highly vascular at the upper part. of the 
small intestine, but somewhat paler and thinner below. It consists of the fol- 
lowing: structures: next the cellular or submucous coat is a layer of unstriped 
muscular fibre, the muscularis mucosa ; internal to this is a quantity of retiform 
tissue, enclosing in its meshes lymph-corpuscles, and in which the blood-vessels 
and nerves ramify. Lastly, a basement membrane, supporting # single layer of 
epithelial cells, which throughout the intestines ar columnar in character. They 
are granular in appearance, and possess a clear oval nucleus. At their superficial 
or unattached end they present a distinct layer of highly refracting material, 
marked by vertical stris, which were formerly believed to be minute channels, by 
which the chyle was taken up into the interior of the cell, and by them transferred 
to the lacteal vessels of the mucous membrane. 

The mucous membrane presents for examination the following structures, 


contained within it or belonging to it :— | : 
Simple follicles. 
Valvule conniventes. Duodepal glands. 
Vili, Glands. oti glands. 
Agminate or Peyer's glands, 


The valvulse conniventes (valves of Kerkring) are reduplications or foldings of 
the mucous membrane and submucous tissue. Unlike the folds in the stomach 
they are permanent, and are not obliterated when the intestine is distended. 
They extend transversely across the cylinder of the intestine for about one-half 
or two-thirds of its ciroumference. The larger folds are about two inches in 
length, and one-third of an inch in depth at their broadest part; but the greater 
number are of smaller size. The larger and smaller folds alternate with each 
other. They are not found at the commencement of the duodenum, but 
begin to appear about one or two inches beyond the pylorus. In the lower 
part of the descending portion, below the point where the common choledic 
and pancreatic ducts enter the intestine, they are very large and closely approxi- 
mated. In the transverse portion of the duodenum and upper half of the 
jejunum they are large and numerous; and from this point, down to the middle 
of the ileum, they diminish conaiderably in size. In the lower part of the ileum 
they almost entirely disappear ; hence the comparative thinness of this portion of 
the intestine, as compared with the duodenum and jejunum. The valvule 
conniventes retard the passage of the food along the intestines, and afford a more 
extensive surface for absorption. 

The villi are minute, highly vascular processes, projecting from the mucous 
membrane of the small intestine throughout its whole extent, and giving to its 
suriace a velvety appearance. In shape some are triangular and laminated, others 
conical or cylindrical, with clubbed or ? Aliform extremities. They are largest and 
most numerous in the duodenum and jejunum, and become fewer and smaller in 
the ileum. Krause estimates their number in the upper part of the small intes- 
tine at from fifty to ninety in a square line ; ‘and in the lower part fromi forty to 


seventy; the total number for the whole length of the intestine being about four 
e sg sheik hin Wi bag Seca wiibliel: tuseaiily Uy iay atulaaa anaes 
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mists. | We shall here follow the description of Dr. Watnay,* whose researches 
have 4 most important bearing on the physiclogy of thet which is the peculiar 
function of this part.of the intestine, the absorption of 

. ccunyetherch jpainan ae reniog esl hargollary the. blood-vessels, the 
epithelium, the basement membrane and muscular tissue ofthe mucosa, these 
structures being supported and held together by retiform lymphoid tissue. 

These structures are arranged in the following manner. Situated in the centre 
of the villus is the lacteal, terminating near the summit in a blind extremity ; 
running along this vessel are unstriped muscular fibres ; surrounding it is a plexus 
of capillary vessels, the whole being enclosed by a basement membrane, support- 
ing columnar epithelium. Those structures which are contained within the base- 
ment membrane—namely, the lacteal, the muscular tissue, and the blood-vessela— 
are surrounded and enclosed by a delicate reticulum which forms the matrix.of the 


Fig. 479.—Diagrammatic Section of a Villus. 
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villus, and in the meshes of which are found large flattened cells, with an 
nucleus, and, in smaller numbers, lymph-corpusoles. These latter are to be dis- 
tinguished from the larger cells of the villus by their behaviour with reagents, by 
their size, and by the shape of their nucleus, which is spherical. Transitional 
forms, however, of all kinds are met “_ between the lymph- corpuscis and the 
proper cells of the villus. — 
es. ‘nieali uss in ena cities aoublas and in some animals mtitiple: Situated 
in the sxis of the villi, they commence by dilated owoal exjremitiog neat bo, bt 


* Phal. Prans, vol. olxvi. pt. 2. 
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not quite at, the summit of the villus. The walls are composed of a single layer 
of exdothelial ceils, the interstitial substance ‘between paca aa eae 
with the reticulum of the matrix. — 

' The muscular fibres are derived from the museularis mucose, and. are. 
in ‘bundles around the lacteal veesel, extending from the base to the symmit of the 
villus, and giving off, laterally, individual muscle-cells, which are enclosed by ‘the 
reticulum, and by it are attached to the basement membrane. 
:- The blood-vessels form a plexus between the lacteal and the basement mem- 
branes, and are enclosed in the reticular tissue; in the interstices: of the. capillary 
plexus = they form are contained the cells of the = 


Fie. acne Villi apaiaes Fic. 481.—Transverse Bection of Crypts of Lie. 
é berkithn. (Klein and Noble Smith.) 





These structures are surrounded by the basement membrane, which is made up 
of a stratum of endothelial cells, and upon which is placed a layer of columnar 
epithelium. The reticulum of the matrix is continuous through the bésement mem- 
brane (that is through the interstitial substance between the individual endothelial 
cells) with the interstitial cement-substance of the columnar cells of the surface of 
the villus. Thus we are enabled to trace a direct continuity between the interior 
of the lacteal and the surface of the villus by means of the reticular tissue, and it is 
along this path that, according to Dr. Watney, the chyle passes in the process of 
absorption by the villi. That is to say, it passes through the interstitial substance 
between the epithelium calls, front @ the interstitial substance of the basement- 


Fie. 482.—Longitudinal Section - On ts of Lisberktihn. Goblet-cells seen among the 
Columnar Epithelial . (Klein and Noble Smith.) 
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membrane, the reticulum ef the matrix and the interstitial substance between the 
endothelial plates of the lacteal, all which structures have been shown to be con- 
tinuous with one another, and being probably semi-fiuid, do not offer any obstacle 
to the passage of the molecular basis of the chyle, 

All these points are illustrated by the accompanying diagram by Dr. ‘Watney’ 
(ig. 479), for which I have to express my,best thanks to him, and a comparison 

fig. 480 will show the chief points in which the new differs from the old 

Joscripton , 

The simple follicles, or crypts of Lieberkithn (fig. 482), are found in con- 
siderable numbers over every part’of the mucous membrane of the small intestine. 
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. They consist of minute tubular depressions of the ‘shueous ‘membrane, arranged 
to the surface, upon which they open by small circular apertures. 
They may be seen with the aid of alens, their orifices appearing as minute dots, 
scattered between the villi. Their 
‘His. ~eTrans Section through Walls are thin, consisting of a Jaye or 
the ete torial slate ct three of bong of basement-membrane (which is, in 
Follicles from the Rabbit. fact, an endothelial membrane) lined 
by columnar epithelium, and covered 
on their exterior by. capillary vessels. . 
The duodenal, or Brunner’s glands, 
are limited to the duodenum and 
commencement of the jejunum. They 
. are small, flattened, granular bodies, 
embedded in the submucous areolar 
tissue, and open upon the surface of 
SS the mucous membrane by minute ex- 
Sit ie cretory ducts. They are most nume- 
XS WH 2 rous and largest near the pylorus. 
\\ i ye They may be compared to the ele- 
mentary lobules of a salivary gland 
spread out over a broad surface, in- 
stead of being collected in. a mass. 
They consist of a number’ of tubular 
alveoli, lined by epithelium and open- 
ing by a single duct on the inner sur- 
face of the intestine, . 
The solitary glands (glandule soli- 
, Capillary network, 0, Large oironlar vessels . tarta).are found scattered throughout 
the mucous membrane of the small 
intestine, but are most numerous in the lower part of the eum. They are small, 
round, whitish bodies, from half a line toa line in diameter. Their free surface 
is covered with villi, and each gland is surrounded by the openings of the follicles 
of Lieberkiihn. They are now ot as lymph- follicles, and consist of a dense” 
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Fra. 484.—Patch of Peyer's Glands. Fig. 485.—A spoetion of the above magnified, 
From the lower part of the Ileum. 





interlacing retiform tissue, closely. packed with lymph-corpuscles, and permeated 
with an abundant capillery network: (fig. 483). The interspaces of the retiforin 
tissue are continuous with larger lymph-spaces.at the:basle of the gland throngh 
which they coximunicate with the lacteal system. Thay aro. situated partly. in 
she. submucous tissue, partly inthe mucous membrane, where’ they. form slight 
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projections of ite epithelial layer, after having penctrated the musoularis mucosn. 
The villi whick ‘are situated on them them are generally absent from the very summit 
(or ‘cupola,’ as. Frey calls it) of the gland. -. 

Peyer's glands (figs. 483-486) may be regarded as aggregations of solitary 
glands, forming circular or oval patches from twenty to thirty in npmber, and 
vatying in length from half an inch to four inches. They are largest and most 
numerous in the ileum. In the lower part of the jejunum they. are small, of a 
circular form, and few in number. They are occasionally seen in the duodenum. 
They are placed lengthwise.in the intestine, covering the portion of the tube moat 
distant from the attachment of the mesentery. Each patch is formed of a group 
of the above-desoribed solitary glands covered with mucous membrane, and in 
almost every reapect are similar in structure to them. They do not, however, as 
a rule, possess villi on their free surface. Hach patch is surrounded by a circle of 
the orypts of ane They = marked in the young subject, becoming 


Fia. 486.—Voertical Section of one of Peyer's Patches from Man, injected through its 
lymphatic canals. 
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indistinct in middle age,“and sometimes altogether disappearing in advanced life. 
They are largely supplied with blood-vessels, which form an abundant plexus 
around each follicle, from which fine branches are given off which permeate the 
lymphoid tissue in the interior of the follicle. 


Tan Lanz INTHSTING. 


The large intestine extends from the termination of the lenm tothe anus. It 
is about five feet in length, being one-fifth of the whole extent of the intestinal 
cansl. It is largest at its commencement at the cwoum, and gradually diminishes 
as far ag the rectum, where there is a dilatation of considerable size, just above the 
anus. It differs from the small intestine in its greater size, its more fixed position, 
and its sacculated form. The large intestine, in its course, deseribes an arch, 
which surrounds the convolutions of the small intestine. ._It commences in the 
right iliae fossa, in a dilated part, the caecum. It secends through the right 
lumber and hypochondriac regions to. the under surface of the liver; passes 
transversely across the abdomen .on the: confined of the epigastric and umbilical 
saglona, $0 ihe lati ypochondzine xagion descends through the left inmbar region 
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to the left iliac fossa, where it becomes convoluted, and forms the sigmoid flexurs ; 
fmally it enters the pelvis, and descends along its posterior wall to the anus. 
The large intestine is divided into the cecum, colon, and rectum. 

The Cacam (caucus, blind) (fig. 487) is the large blind pouch, or slidisie, 
in which tbe large intestine commences. It is the most dilated part of the tube, 
measuring about two and a-half inches, both in its vertical and transverse dia- 
meters. Its position varies somewhat; usually it is found lying upon the Psoas 

muscle, and so placed that its apex or 
Fic. 487.—The Cacum and Colon laid lowest point is just projecting beyond the 
open to show fas Tleo-cecal Valve. inner border of that muscle, ding 
aan to a point a little to the inner side of the 
middle of Poupart’s ligament. Sometimes, 
however, it is situated external to this, in 
the right iliac fossa, in relation with the 
Tliacus muscle; and at other times it lies 
internal to both Psoas and [liacus, either 
resting on the pelvic brim, or altogether 
contained within the pelvis. It is entirely 
enveloped on all sides by peritoneum, 
which, after enclosing it, is reflected on to 
the posterior wall of the abdomen, being 
continuous with the ascending meso-colon, 
when this fold exists. The cmcum, there- 
fore, lies quite free in the abdominal cavity,. 
and enjoys a considerable amount of move- 
ment,* 
. Attached to its lower and back part is 
the appendix vermiformis, a long, narrow, 
worm-shaped tube, the rudiment of the 
lengthened cecum found in all the mam- 
malia, except some of the higher apes and 
the wombat, in whom an appefidix exists, — 
The appendix varies from three to six inches in length, its average diameter 
being about equal to that of a goosequill. It is usually directed upwards and 
inwards behind the cx#oum, coiled upon itself, and terminates in a blunt point, 
being retained in its position by a fold of peritoneum, which sometimes forms a 
mesentery for it. Its canal is small, and communicates with the cacum by an 
orifice, which is sometimes guarded with an incomplete valve. Its coats are thick, 
and its mucous lining furnished with a large number of solitary glands. 

Tleo-cacal Valve.—The lower end of the ileum terminates at thé inner and 
back part of the large intestine, opposite the junction of the c#cum with the colon. 
At this point the mucous membrane forms two valvular folds, which project into 
the large intestine, and are separated from each other by a narrow elongated aperture, 
These folds form the ileo-csscal valve (valoula Bauhint), Hach fold is semilunar 
in form. The upper one, nearly horizontal in direction, is attached by its convex 
border to the point of junction of the ileum with the colon ; the lower segment, to 
the point of junction of the ileum with the cecum. Their. free concave margins 
project into the intestine, separated from.one another by a narrow slit-like aperture, 
directed transversely. At each end of this aperture the two segments of the vaive. 
coalesee, and are continued as a narrow membranous ridge around the canal of the 
intestine for s short distance, forming the frena, or retinacula of the valve. The 
left end. of this aperture is rounded ; the right end is narrow and pointed. | 

. Each segment of the valve is formed by a reduplication of the mucous mem- 
brane and of the circular muscular fibres of the intestine, the longitadinal fibres 


© The above above déscription of the position af the oxcum ia the one recently given by Mr. 

‘Teeves in his Hamterian lectures, It differs from: that usually found in the text-books of 

‘anatomy. There ia no doit Gis the description given by Mf. aah a 
3 
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and peritoneum being continued uninterruptedly across from one intestine to the 
other. When these are divided or removed, the ileum may be drawn outwards, 
and all traces of the valve will be lost, ila aia ae _ the. large 
patereens by a\fannel sepa cnsiiee ok ares eae: : 


Fra. 488.—Diagram of the relations of the Large Intestine and Kidney peut bebind. 





. ‘The surface of each segment of the valve directed towards the ileum is covered 
with villi, and. presents the characteristic structure of the mucous membrane of the 
small intestine ; whilst that turned towards the large intestine is destitute of villi, 
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and marked with the orifices of the numerons tubular glands peculiar to the mam- 
brane in the large intestine. These differences in structure continue as far as the 
free margin of the valve. 7 

When the cmcum is distended, ‘ie dhacaiue of the opening are approximated, 

80 a8 to: hd at Start any reflux into the ileum. 
divided into four parte—the ascending, transverse, ‘descending, 
and oe sigmoid flexure. 

The ascending colon is smaller than the cecum. It passes upwards, from its 
commencement at the cecum, opposite the ileo-cecal valve, to the under surface 
of the liver, on the right of the gall-bladder, where it bends abruptly inwards to 
the left, forming the hepatic flerure. It is retained in contact with the posterior 
wall of the abdomen by the peritoneum, which covers its anterior surface and 
sides, its posterior surface being connected by loose areolar tissue with the Quad- 
ratus lumborum, right kidney and descending portion of the duodenum (figs. 488, 
489) : sometimes the peritoneum almost completely invests it, and forms a distinct 
but narrow meso-colon.* I¢.is in relation, in front, with the convolutions of the 
ileum and the abdominal parietes ; behind, it lies on the Quadratus lumborum 
muscle and right kidney. 

The transverse colon, the longest part of the large intestine, passes trans- 
versely from right to left across the abdomen, opposite the confines of the epi- 
gastric and umbilical zones, into the left hypochondriac region, where it curves 
downwards beneath the lower end of the spleen, forming the splenic flenwre. In 
its course it describes an arch, the concavity of which is directed backwards 
towards the vertebral column; hence the name, transverse arch of the colon. 
This is the most movable part of the colon, being almost completely invested by 
peritoneum, and connected to the spine behind by a large and wide duplicature of 
that membrane, the transverse meso-colon. It is in relation, by its upper surface, 
with the liver and gall-bladder, the great curvature of the stomach, and the lower 
end of the spleen ; by its under surface, with the small intestines ; by ita anterior 
surface, with the anterior layers of the great omentum and the abdominal parietes ; 
by its posterior surface, with the transverse meso- colon and third portion of the 
duodenum. : 

The descending colon passes almost vertically downwards through the left 
hypochondriac and lumbar régions to the upper part of the left iliac fossa, where 
it terminates in the sigmoid flexure. It is retained in position by the peritoneum, 
which covers its anterior surface and sides, its posterior surface being connected 
by ‘areolar tissue with the left crus of.the Diaphragm, the left kidney, and the 
Quadratus lumborum (figs. 488, 489).. It is smaller in calibre and more deeply 
placed than the ascending colon, and is more frequently covered with porvonentn 
on its posterior surface than the ascending colon (‘Treves). 

The sigmoid flexure is the narrowest part of the colon; it is situated in: the 
left iliac fossa, commencing from the termination of the descending colon, at the 
margin of the crest of the ilium, and ending in the rectum, opposite the left sacro- 
iliac symphysis. It curves in the first place inwards, across the Psoas muscle; it 
then descends vertically along the left wall of the pelvis, and finally again passes 
inwards .to the left sacro-iliac joint, where it becomes the rectum. It is retained in 
its place by a loose fold of peritoneum, the sigmoid meso-colon. It is in relation, 
in front, with the small intestines and abdominal parietes. 

‘The Rectum is the terminal part of the large intestine, and extends from the 


*- Mr, Treves states that, after a careful examination of one hundred subjects, he found 
that in fifty-two there was neither an ascending nor a descending meso-cdlcn. In twenty- 
two there was a desc ee ee eee a corresponding fold on the other 
side. In fourteen subjects was & meso-colon to both the ascending and She deeccncmng 
segments of the bowel ; while in the rethaining twelve there was an meso-colon, 
Ser colaong a 15d cn the ah ade, 18 Slows, ders > dg vet af of =n 

meso- upon in 36 per cases, 
and onthe right in 26 per cont The Anatomy of the In 4 Canal and Peritonewm : 
im Man, 1885, p. 55: | 
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sigmoid flexure to the anus; it varies in length from six to eight inches, and has 
received its name from being less flexuous than any other part of the intestinal 


. Me. 489,—The relations of the Viscera and Large Vessels of the Abdomen. | : 
| (Seen from behind, the last dorsal vertebra being well raised.) « 





canal, It commences opposite the left. sscro-ilinc symphysis, passes obliquely 


downwards from left to right to the middle of the sacrum, forming a gentle curve 


to the right side; it then descends in front of the lower part of the sacrum and 
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yx, presenting @ curve with its concavity forwards, and, near the extremity of 

tie tester Gate; duciinta beskwanta 46 tariie sh thaccies: The ‘rectum is, 
therefore, not straight, the upper part being directed obliquely from the left side 
to the median line, the middle portion being curved in the direction of the hollow 
of the sacrum and coccyx, and the lower portion presenting « short curve in the 
opposite difection. The rectum is cylindrical, not sacculated like the rest of the 
large intestine ; it is narrower at its upper part than the sigmoid flexure, gradually 

increases in size as it descends, and immediately above the anus presenta a 

considerable dilatation, capable of acquiring an enormous size. The rectum. is 

divided into three portions—upper, middle, and lower. 

The upper portion, which includes about half the length of the tabe, extends 
obliquely for: from the left sacro-iliac symphysis to the middle of the third piece of the 
sacrum. It is almost completely surrounded by peritoneum, and connected to the. 
sacrum behind by a duplicature of that membrane, the meso-rectum. It is in rela- 
tion behind with the Pyriformis muscle, the sacral plexus of nerves, and the branches 
of the internal iliac artery of the left side, which separate it from the sacrum and 
sacro-iliac symphysis ; in front it is separated, in the male, from the posterior sur- 
face of the bladder ; in the female, from the posterior surface of the uterus and its 
appendages, by some convolutions of the small intestine. 

The middle portion of the rectum is about three inches in length, and extends 
as far as the tip of the coccyx. It is closely connected to the concavity of the 
sacrum, and covered by peritoneum only on the upper part of its anterior surface. 
It is in relation, in front in the male, with the triangular portion of the base of the 
bladder, the vesiculs seminales, and vasa deferentia ; more anteriorly, with the 
under surfacd of the prostate. In the female, it is adherent to the posterior wall of 
the vagina. 

The lower portion is about aneinch or an inch and a half in length; it curves 
backwards at the fore part of the prostate gland, and terminates at the anus. This 
portion of the intestine receives no peritoneal covering. It is invested by the 
Internal sphincter, supported by the Levatores ani muscles, and surrounded at its 
termination by the External sphincter. In the male, it is separated from the mem- 
branous portion and bulb of the urethra by a triangular space; and in the female, 
a similar space intervenes between it and the vagina. This space forms by its base 
the perinsum, 

Structure.—The large intestine has four coats—serous, muscular, cellular, and 
mucous. 

The serous coat is derived from the peritoneum, and invests the different portions 
of the large intestine to a variable extent. The cecum is completely covered by 
the serous membrane. The ascending and descending colon are usually covered 
only in front.* The transverse colon is almost completely invested, the parts corre- 
sponding to the attachment of the great omentum and transverse meso-colon being 
alone excepted. The sigmoid flexure is nearly completely surrounded, the point 

corresponding to the attachment of the sigmoid meso-colon being excepted. ‘The 
upper part of the rectum is almost completely invested by the peritoneum ; the 
middle portion is covered only on its anterior surface; and the lower portion. is 
entirely devoid of any serous covering. In the course of the colon and upper part 
of the rectum the peritoneal coat is thrown into a number of small pouches filled 
with fat, called appendices epiploica. They are chiefly appended to the transverse — 


musoular coat consist of an éxterzial longitudinal and an internal ciroular 
layer" rouscular fibres, 

Thee jéudinal fibres are not found as 6 uniform layer over the whole surface 
of the large intestine, | In the cwcum and colon they are especially collected into 
three flat longitudinal bands, each béing about half an inch in width. These. bands. 
commence at the attachment of the appendix Vermiformis te the omeum: one, the 
ere _e along the attached. border of the intestine ; the anterior band, 

. * Bee footnote, p. 811. ee 
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the largest, siccesbiiila wicaag ha’ sacks ot Usb eben So ha akbactanac of the gece 
omentum, but is im front in the ascending and descending colon and sigmoid 
flexure; the third, or lateral band, ie found*on the inner side of the ascending 
and descending colon, and on the under border of the traneverse colon. These bands 
are nearly one-half shorter than the other parts of the intestine, and serve to produce 
the saceuli which are characteristic of the caecum and colon ; accordingly, when 
they are dissected off, the tube can be lengthened, and its sacoulated character be- 
comes lost. In the sigmoid flexure the longitudinal fibres become more scattered, 
but upon its lower part, and round the rectum, they spread out and form a ‘thick 
uniform layer. 

The circular fibres form a thin layer over the cecum and colon, being capesiali 
accumulated in the intervals between the sacculi; in the rectum they form 4 thick 
layer, especially at its lower end, where they become numerous, and form the Internal 
sphincter. 

The areolar coat connects the renal’ and mucous layers closely together. 

The mucous membrane, in the cecum and colon, is pale, and of a greyish or pale 
yellow colour. It is quite smooth, destitute of villi, and raised into numerous cres- 
centic folds which correspond to the intervals between the sacculi. In the rectum it 


Fia. 490. mute Structure of Large Intestine. 
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Muscularis mucose (two layers). 
r = =i == Submucous connective tissue, 
Solitary Gland, ‘ 


is thicker, of a darker colour, more vascular, and connected loosely to the muscular 
coat, as in the esophagus. When the lower part of the rectum is contracted, its 
mucous membrane is thrown into a number of folds, some of which, near the anus, 
are longitudinal in direction, and are effaced by the distension of the gut. Besides 
these there are certain permanent folds, of a semilunar shape, described by Mr. 
Houston.* They are usually three in number; sometimes a fourth is found, and 
occasionally only two are present. One is situated near the commencement of the 
rectum, on the right side; another extends inwards from the left side of the tube, 
opposite the middle of the sacrum ; the largest and most constant one projects back- 
wards from the fore part of the rectum, opposite the base of the bladder. When a 
fourth is present, it is situated about an inch above the anus on the back of the 
rectum. These folds are about half an inch in width, and contain some of the circn- 
lar fibres of the gut. In the empty state of the intestine they overlap each other, as 
Mr. Houston remarks, so effectually as to require considerable manwuvring +0 con- 
dnot a bougie or the finger along the canal of the intestine. Their use seems to be, 
‘to support the weight of fecal matter, and ‘prevent its. urging towards the anus, 
where its presence always excites sensation demanding its discharge.’ 

As in the small intestine, the musons membrane oonsat of « muacnar ler, the 


Dub. Hosp. Reporte, vol. v. p. 163. 
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musoularia mucos® ; of a quantity of ior tiene in whic the vessels ramify ; of 
a basesnent-membrane and epithelium, which is of the columnar variety, and exactly 
resembles the epithelium found in the sniall intestine. The mucous membrane of 
this portion of the bowel presents for examination simple follicles and solitary 
glands. | 
The simple follicles are minute tubular prolongetions of the ares membrane, 
arranged perpendicularly, side by side, over its entire surface; they are lozger, 
more numerous, and placed in much closer apposition than those of the small 
intestine ; and they open by minute rounded orifices upon the surface, giving it a 
eribriform ap 

The solitary glands (fig. 490) in the large intestine are most abundant in the 
cacum and appendia vermiformis, but are irregularly scattered also over the rest 
of the intestine. They are similar to those of the small intestine. 

The nerves of the intestine are derived from the plexuses of sympathetic nerves 
around the mesenteric arteries. From this source they run to a plexus of nerves 


Fre. 491.—Meissner’s Plexus. (Klein and Noble Smith.) 





% ingle ganglion-calle, apparen eatin rt ces mein comnscted itt the beuashes ofthe paren 
and ganglia situated between the circular and longitudinal fibres (Auerbach’s plexus) 
from which the nervous branches are distributed to the muscular coats of the 

"intestine. From this plexus a secondary plexus is derived (Meissner's plexus), 
which.is formed by branches which have perforated the circular muscular fibres (fig. 
491). This plexus lies between the muscular and mucous coats of the intestine. 
Tt is also gangliated, and from it the ultimate saa to the muscularis mucous 
and to the mucous membrane. 


The liver is s glandalar PY GREP tar oer ae a 
of the bile, but effecting aleo important changes in certain constituents of the blood 
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in tele paimage through ie glen. It is situated in tho right hypochondriae and 
epigastric regiona, but in the child extends across the epigastrium into the left 
hypochondrium. It is the largest gland in the body, weighing from three to. foar 
pounds (from fifty to sixty ounces avoirdupois). It measures, in its transverse 
diaineter, from ten to twelve inches; from six to seven in its antero-posterior ; 
and ‘is about three inches thick at the back part of the right lobe, which is the 
thickest part. 

Its upper or diaphragmatic surface is convex, directed upwards and forwards, 
smooth, covered by peritoneum. it is in relation with the under surface of the 
Diaphragm ; and below, to » small extent, with the abdominal parietes. . The sur- 
face is divided into two unequal lobes, the right and left, by s fold of peritoneum, 
the suspensory or broad ligament. 

Its «ender or visceral surface is concave, directed downwards and backwards, and 
in relation with the stomach and duodenum, the hepatic flexure of the colon, and 
the right kidney and suprarenal capsule. The surface is divided by a longitudinal 
fissure into a right and left lobe. 

The posterior border is rounded and broad, and connected to the Diaphragm by 
the coronary ligament ; it is in relation with the aorta, the inferior vena cava, and 
the crura of the Diaphragm. 

The anterior border is thin and sharp, and marked, opposite the attachment of 
the broad ligament, by a deep notch. In adult males this border usually corre- 
sponds with the margin of the ribs; but in women and children it usually projects 
below the ribs. 

The right extremity of the liver is thick and rounded, whilst the left is thin and 
flattened. 


Changes of Posttion.—The student should make himself acquainted with the different 
circumstances under which the liver changes sa esa as they are of importance in 
determining the existence of enlargement or other of the 

Its position varies according to the of the body; in the upright and sitting 
psc it usually recedes behind the ribs. Its position varies, also, with the ascent or 

escent of the Diaphragm. In a deep inspiration the liver descends below the ribs; in 

gxpiration it 1 - — to ita ordinary level. Again, in emphysema, where the lungs are 

distended, and pes ey descends very low, the liver 1s pushed down ; in some other 
Ww. 


diseases, as ph vhthisie, ere the ay ecing is Eobede arched, the liver rises very high up 
Pressure from without, as in tight-lacing, b ssing the lower part of the chest, div. 
aaa the liver considerably, its anterior sade of often coe pe as low as the crest of the 

eum ; and its convex surface is often, at the same time, deeply indented from pressure of 
the ribs. Again, ita position varies greatly, according to the greater or less distension of 
the stomach and intestines. When the intestines are empty, the liver descends in the 
abdomen; but when they are distended, it is pushed up Its relations to surround- 
ing organs may also be changed by. the growth of Aiea or by collections of fluid in 
the thoracic or abdominal cavities. - 


ents.—The ligaments of the liver (fig. 492) are five in number, four being 
formed of folds of peritoneum : the fifth, the Agamentum teres, is a round fibrous 
cord, resulting from the obliteration of the umbilical vein. The ligaments are the 
longitudinal, two lateral, coronary, and round. 

The longitudinal ligament (broad, falciform, or suspensory ligament) is a broad 
and thin antero-posterior peritoneal fold, falciform in shape, its base being directed 
forwards, its apex backwards. It is attached by one margin to the under surface 
of the Diaphragm, and the posterior surface of the sheath of the right Rectus muscle 
as low down as the umbilicus ; by its hepatic margin it extends from the notch on 
the anterior margin of the liver, as far back as its posterior border. It consists of 
two layers of peritoneum closely united together. Its anterior free edge ‘contains 
the round ligament between its layers. 

The lateral ligamenis, two in number, right and left, are triangular in shape. 
They are formed of two layers of peritoneunt united, and extend from the sides of 
the Diaphragm to the adjacent margins of the posterior border of the organ. The. 
a ee en the 
Diaphragm. | 
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The coronary ligament conhects the posterior border of the liver to the Dis- 
phragm. tif is formed by the reflection of tle peritoneum from the Diaphragm on 
to the upper and lower margins of the posterior border of the organ. The coronary 
ligament ¢onsists of two layers, which are continuous on each side with the lateral 
ligaments ; and, in front, with the longitudinal ligament. Between the layers, a 


Fig, 492.—The Liver. Upper Surface. 





large oval interspace is left uncovered by peritoneum, and connected to the Dia- 
phragm by firm areolar tissue. This space is subdivided, near its left extremity, 
into.two part8 by a deep notch (sometimes a canal), which lodges, the inferior vena 
cava, and into which open the hepatic ' veins. 

The round ligament (fig. 493) is.a fibrous cord resulting from the obliteration 
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of the umbilical vein. It ascends from the umbilicus, in the anterior free | 

| Sati my be fen eo ‘46 the noteh in the anterior ‘boriler of ‘the liver, rind | 
it-may be traced along ‘the: longitudinal fisonre on the under surttoe of 
, aa far back as the inferior vena cava. ° % 
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Fissures (fig. 493) —Five fissures are seen upon the under surface of the liver, 
which serve to divide it into five lobes. They are the longitudinal fissure, the fissure 
of the ductus venosns, the transverse fissure, thfe fissure for the gall-bladder, and the 
fissure for the inferior vena cava. They are arranged in the form of the letter A ; the 
apex of the letter corresponding to the posterior margin of the liver, its base. to the 
anterior free border. The connecting bar would represent the transverse fissure ; 
the two converging limbs posterior to this would represent, the left one, the fissure 
for the ductus venosus ; the right one, the fissure for the inferior vena cava; the 
two diverging limbs anterior to the cross bar would represent the umbilical fissure 
(left), and the fissure for the gall-bladder (right), 

The longitudinal fissure is a deep groove, which extends from the noteh on the 
anterior margin of the liver to the posterior border of the organ. It separates the 
right and left lobes ; the transverse fissure joins it, at right angles, about one-third 
from its posterior extremity, and divides it into two parts. The anterior half is 
called the umbilical fissure ; it is deeper than the posterior part, and lodges the 
umbilical vein in the footus, or its remains (the round ligament) in the adult. This 
fissure is often partially bridged over by a prolongation of the hepatic substance, 


the pons hepatis. 

Tho fissure of the ductus venosus is the back part of the longitudinal! fissure ; it 
is shorter and shallower than the anterior portion. It lodges in the fostus the ductus 
venosus, and in the adult a slender fibrous cord, the obliterated remains of that 
vessel, 

The transverse or portal fissure is a short but deep fissure, about two inches 
in length, extending transversely across the under surface of the right lobe, nearer 
to its posterior than its anterior border. It joins, nearly at right angles, with the 
longitudinal fissure. By the older anatomists this fissure was considered the gate- 
way (porta) of the liver ; hence the large vein wuich enters at this point was called 
the portal vein. Besides this vein, the fissure transmits the hepatic artery and 
nerves, and the hepatic duct and lymphatics. At their entrance into the fissure, 
the hepatic duct lies in front and to the right, the hepatic artery to the left, and the 
portal vein behind and between the duct and artery. 

The fissure for the gall-bladder (fossa cystis fellee) is a shallow, oblong fossa, 
placed on the under surface of the right lobe, parallel with the longitudinal fissure. 
It extends from the anterior free margin of the liver, which is occasionally notched, 
for its reception, to near the right extremity of the transverse fissure. 

The fissure for the inferior vena cava is a short, deep fissure, occasionally a com- 
plete canal, which extends obliquely upwards from a little behind the right extremity 
of the transverse fissure to the posterior border of the liver, where it joins the fissure 
for the ductus venosus., On slitting open the inferior vena cava which is contained 
in it, 8 deep fossa is seen, at the.bottom of which the hepatic veins communicate 
with this vessel. This fissure is-separated from the transverse fissure by the lobus 
caudatus, and from the longitudinal fissure by the lobulus Spigelii. 

Lobes.—The lobes of the liver, Jike the tigaments and fissures, are five in number 
——the right lobe, the left lobe, the lobus quadratus, the lobulus Spigelii, and the 
lobus caudatus. 

The right lobe is much larger than the deft ;. the proportion between them being 
as six to one. It occupies the right hypochondrium, and is separated from the left 
lobe, on its upper surface, by the longitudinal ligament; on its under surface by 
the longitudinal fissure; and in front by adeep notch. It is of a quadrilateral 
form, its under surface being marked by.three fissures—the transverse fissure, the 
fissure for the gall-bladder, and the fissure for the inferior vena cava; and by two 
shallow impressions, one in front (impressio colica),:for the hepatic flexure of the 
colon ; ee one behind (impressto renalis), for, the right kidney and suprarenal 


The left lobe is smaller and more flattened than the right, . It is situated in 
the epigaaizie region, dis upper surface is convex ; ‘its under concave surface rests 
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upon the front of’ the stomach; and its posterior border is in relation with the 
cardiac -orifice of the stomach. 

The'lobus quadratus, or iquare Idbe, is situated on the siikae waitbde oF this right 
lobe, bounded infront by the free surface of the liver; behind, by the transverse 
fissure; on,the right, by the fissure for the gall-biadder ; and, on the left, by the 
umbilical fissure. — 

The lobulus Spigels projects from the back part of the under surface of the right 
lobe. it is bounded, in front, by the transverse fissure ; on the right, by the fissure 
for the vena cava ; and, on the left, by the fissure for the ductus venosus. 

The lobus caudatus, or tailed lobe, is s small elevation of the hepatic substance, 
extending obliquely outwards, from the base of the lobus Spigelii, to the under surface 
of the right lobe. It separates the right extremity of the transverse fissure from the 
commencement of the fissure for the inferior vens cava. 

Vessels.—The vessels connected with the liver are also five in number: they 
are the hepatic artery, the portal vein, the hepatic vein, the hepatic duct, and the 
lymphatics. 

The hepatic artery and portal vein, accompanied by numerous lymphatics and 
nerves, ascend to the transverse fissure, between the layers of the gastro-hepatic 
omentum. *The hepatic duct, lying in company with them, descends from the 
transverse fissure between the layers of the same omentum, and the relative position 
of the three structures is as follows :—the hepatic duct lies to the right, the hepatic 
artery to the left, and the portal vein behind and between the other two. They are 
enveloped in a loose areolar tissue, the capsule of Glisson, which accompanies the 
vessels in thejr course through the portal canals, in the interior of the organ. 

The hepatic veins convey the blood from the liver. They commence in the 
substance of the organ, and proceed through it to the deep fossa in its posterior 
border, where they terminate, by three large and several smaller branches, in the 
inferior vena cava. 

The hepatic veins have no cellular investment ; consequently, their parietes are 
adherent to the walis of the canals through which they run; so that, on s section 
of the organ, these veins remain widely open and solitary, and may be easily dis- 
tinguished from the branches of the portal vein, which are more or less collapsed, 
and always accompanied by an artery and duct. 

The lymphatics are large and numerous, consisting of a deep and superficial set. 
They have been already described. 

Nerves.—The nerves of the liver are derived from the hepatic plexus of the 
sympathetic, from the pneumogastric nerves, especially the left, and from the right 
phrenic. 

Structure.—The substance of the liver is composed of Ipbules, held together by 
an extremely fine areolar tissue, and of the ramifications of the portal vein, hepatic 
duct, hepatic artery, hepatic veins, lymphatics, and nerves ; the whole being invested 
by a serous and a fibrous coat. 

The serous coat is derived from the peritoneum, and invests the entire surface 
of-the organ, excepting at the attachment of its various ligaments, and at the bottom 
of the different fissures, where it is deficient. It is intimately adherent to the fibrous 
coat. 

The jibrous coat lies beneath the serous investment, and covers the entire 

surface of the organ. It is difficult of demonstration, excepting where the serous 
coat is deficient. At the transverse fissure it is continuous with the capsule of 
Glissen ; and, on the surface of the’ organ, with the areolar tissue separating the: 
lobules. 

The Wodules form the chief mass of the hepatic substance ; they may be seen 
either on the surface of the organ, pr by making a section through the gland. 
They are small granular bodies, about’ the size of a millet-séed, measuring from one- 
twentieth to one-tenth of ati inch in diameter. In the honiah subject their outlins 
is very irregular’; but-in some of the lower animals (for e: j the Big) they: ste 
well-defined, and, when divided transversely, have a polyge J outline. If divided 
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longitudinally ‘they er «sep. lan flintad or oblong. ‘The boson the lobmlos are 
clustered round pias smallest radicles (sblobular) of the hepatic. yeing, to: which each. 
is connected by means of a amall branch which. isgues from the centre of the lobule 
(intralobular).. The remaining part of the. surigce of each Jobule: is. imparfectly. 
isclated from the surrounding lobules by a thin. stratum of.areolar tissue, in. which is 
contained a plexus of vessels (the interlobular ‘plegus) and ducts. Ta.some 

asthe pig, the lobules are anced isolated one. from. angther by. this interlobular 
connective tissue, 

If one of the sublobular veing be laid open, the besos of the. lobules’ may be. 
seen through the thin wall of the vein on which they rest, arranged in the form of 
a tesselated pavement, the centre of each polygonal space presenting a minute aper-. 
ture, the mouth of an intralobular vein (fig. 494). 2 ; 

Each lobule is composed of a mass of cells (hepatic calle), surrounded by a dense. 
capillary plexus, composed of vessels which penetrate from the circumference tothe 
centre of the lobule, and terminate in a single straight vein, which runs through its 
centre, to open at its base into one of the radicles of the hepatic vein. Between the. 
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cells are also the minute commencements of the bile-ducts, Therefore, in the lobule 
we have all the essentials of a secreting gland ; that is to aay, (1) cells, by which the 
secretion is formed ; (2) dlood-vessels, in close relation with the cells, containing the 
blood from which the secretion is derived; and (3) ducts, by which the seoretion,. 
when formed, is carried away. Each of these structures will have to be further 
considered. | 
oi, The hepatic cells ave of ssedeibi sta’ ealieepidal tootn’ but may be rounded, 
flattened, or many-sided from mutual compression. They vary in size from the rer | 
to the sary of an inch in diameter. They consist of a honeycomb network (Klein). 
without any cell-wall, and contain one or sometimes.two, distinet nuclei... In the 
nucleus is a highly refracting nucleolus with: granules. Embedded jn the honeycomb. , 
network are numerous: yellow.particles, the colouring .matter of the: bile, and oil- , 
globules. The cella adhere together by Sopie: raglan m8 fn doo, rows which 
radiate frou the centre, ta the ei lobes An sated sho, shay. 
ave the chief agents in polpeslicniyy phages Ge die Ao eet aaiaeee yee 
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2. The Blood-vessels.— The blood in. the ospiligry plexs ‘around thé liver cells, 
im ri o the liver principally by the portal vein, but.also.to a. certein extent by. 
artery.’ For the sake of clearness, the distribution of the blood derived. 
‘om he bp rary ay conser Sn 

The hepatic ertery entering the liver.at the transverse deniie with, the poral 
vain and thepatic duct, ramifies with these-vessels through. the portal canals. 
gives off vaginal branches which ramify in the capsule of Glisson, and appear to be 
destined chiefly for the nutrition of the coats of the large vessels, the ducts and the 
investing. membranes of the liver. It also. gives off capsular branches, which reach: 
the surface of the organ, terminating in its fibrous coat, in stellate plexuses. Finally, 
it gives off interlobular branches, which forma plexus on the outer side of each 
lobule, to supply its wall and the accompanying bile-ducts. From this, offsets. 
enter the lobule and end in the capillary network between the cells. Some anato- 
mists, however, doubt whether it transmits any blood directly to the capillary net- 
work. 

‘The portal vein im (fig. 495) also enters at the transverse fissure and runs through 

the -portal canals, enclosed in Glisson’s capsule, dividing into branches in its course, 









Horlsontal section of liver The vena © bas a. Trunk of interlobular vein. 
S Tene of mecnisnier vein: A diane artes ot capillary ve eesels lies between them. 


which finally break up into a plexus (the interlobular pldaus) i in the interlobular 
spaces between the lobules. In their course they receive the vaginal and capsular 
veins, corresponding to the vaginal and capsular branches of the hepatic artery 
(fig. 495). Thus it will be seen that all the blood carried to the liver by the portal 
vein and hepatic artery, except perhaps that derived from the interlobular branches 
of the hepatic artery, directly or indirectly, finds its way into the interlobular plexus. 
From this plexus:the blood-is carried: into. the lobule by fine branches ‘which pierce 
ita wall, and then converge from. the -ciroumference to the centre of the lobule ;: 
forming .a number of longitudinal vessels, which: are connected by transverse. or 
horizontal branches (fig. 496). -In the interstices.of the network of. vessels thus: 
formed axe situated, as before said, the liver calls; and here it is that, the bleed. 
being. brought .into. intimate connection with the liver cells, the bile is seareted... 
Azrived.ai the centre of the lobule, all these. mainute vessels empty themselves into 
ond vein, of considerable ‘size, which rune down, the centre of:the lobules from. apex 
to. base, and. ig. called'the inivalobulbr cein, At the base-of: the lobole this-vein. 
opens directly: into the .sailobular vein, with which: the: Johule:is. connected, and. 
which, a0 befor mentioned, is @ radigle of the hapatio vein, The sublobular veins, : 
pinto darper amd lasper: trans, ond: ot: lenk-in the hapetic veivs,-which.donat 
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receive any intradobutar vets. Finally, the hepatic veins, as mentioned at p. 576, 
converge to fori three large trunks which open into the vena cava inferior, while 
that véssel is situated in the fissure appropriated to it at the back of the liver. — 

3. The Ducts.—Having shown how the blood is brought into intimate relation 
with the hepatic cells in order that the bile may be secreted, it remaing now only 
to consider the way in which the secretion, having been formed, is carried away. 
Several views have prevailed as to the mode of origin of the hepatic ducts; it 
seems, however, to be clear that they commence by little passages which are formed 
between the cells, and which have been termed intercellular biliary passages, or bile 
captilaries (fig. 497). These passages are merely little channels or interspaces left 
between the contiguous surfaces of two cells, or in the angle where three or more 
liver cells meet (fig. 497, c and d), and it seems doubtful whether there is any delicate 
membrane forming the wall of the space. The channels thus formed radiate to the 
circumference of the lobule, and, piercing its wall, form a plexus (interlobular) 

between the lobules. From this plexus 

Fie 497. ducts are derived which pass into the 

; portal canals, become enclosed in Glis- 

DB c ec son’s capsule, and, accompanying the 

portal vein and hepatic artery (fig. 498), 

join with other ducts to form two main 

_ trunks, which leave the liver at the 

transverse fissure, and by their union 
form the hepatic duct. 
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duct is seen as a small transparent space (¢c). There ee . Portal vein, Inter- 
is also one atthe angle, where several of cellu bular branches. 3 Vaginal branchos. 4. Hepatio 
come into contact (d), rig 5. Hepatic artery. 


GALL-BLADDER. 


- The gall-bladder is the reservoir for the bile; it is a conical or pear-shaped. 
membranous sac, lodged in a fossa on the under surface of. the right lobe of the 
liver, and extending from near the right extremity of the transverse fissure to the 
snterior free margin of the organ. Itis about four inches in length, one inch in 
breadth at ite widest part, and holds from eight toten drachms. It is divided into 
a fundus, body, and neck. The fundus, or broad extremity, is directed downwards, 
forwards, and to the right, and occasionally projects beyond the anterior border of 
the liver ; the body and neck are directed upwards and backwards to the left. The 
gall-bladder i is held in its position by the peritoneum, which, in ihe majority of. 
cases, passes over its under surface, but the serous membrane occesionelly invents: 
the gall-biadder, whioh then is connected:to the liver by a'kind of mesentery." 

 Belations.—The body of the gail-bladder is im relation, by its upper surface, : 
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with the liver, to which it is connected by areolar. tissue ma vessels ;. by its under 
surface, with the first portion of the dnodenum, occasionally the pyloris end. of the 
stomach, and the hepatic flexure of-the colon. The fundus is completely invested 
by peritoneum ; it is in relation, in front, with the abdominal parietes, immediately 
below the ninth costal cartilage; behind, with the transverse arch of the colon. - 
The neck fs:-narrow, and curves upon itself like the italic letter f; at its point of 
connection with the body and with the cystic duct, it presents a well-marked con- 
striction, 

| When the gall-bladder is distended with bile or calouli, the fandus ma: = felt throu 

the abdominal parietes, especially in an emaciated subject : the relations of this sac 

also serve to explain the occasional occurrence of abdominal cag fistule, through which 


biliary calculi may pass out, and of the passage of calculi fro e gall-bladder into the 
stomach, duodenum, or colon, which occasionally happens. — 


Stracture.—The gall-bladder consists of three coats—serous, fibrous and 
muscular, and mucous. 

The external or serows coat is derived from the peritoneum; it completely 
invests the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is @ thin but strong fibrous layer, which forms the 
framework, of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

The internal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged with a yellowish-brown colour, and is everywhere elevated into 
minute rugs, by the union of which numerous meshes are formed ; the depressed 
intervening “spaces having a polygonal outline. The meshes are smaller at the 
fundus and neck, being most developed about the centre of the sac. Opposite the 
neck of the gall-bladder, the mucous membrane projects inwards so as to form a 
large valvular fold. 

The mugous membrane is covered with columnar epithelium, and secretes an 
abundance of thick viscid mucus; it is continuous through the hepatic duct with 
the mucous membrane lining the ducts of the liver, and through the ductus com- 
munis choledochus with the mucous membrane of the alimentary canal. 

The Bilary Ducts are, the hepatic, the cystic, and the ductus comniunis — 
choledochus. 

The hepatic duct is formed of two trunks of nearly equal size, which issue from 
the liver at the transverse fissure, one from the right, the other from the left lobe; 
thése unite and pass downwards and to the right for sbout an inch and a half, 
to join at an acute angle with the cystic duct,. end #0 form the ductus communis 
choledochus. 

The oystie duct, the smallest of the three biliary ducts, is about an inch in 
length. It passes obliquely downwards and to the left from the neck of the gall- 
bladder, and joins the hepatic duct to form the common duct. It lies in-the gastro- 
hepatic omentum in front of the vena portm, the ‘hepatic artery lying to its left 
side. The mucous membrane lining its interior is thrown into a series of cres- 
centic folds, from five to twelve in number, which project into the duct in regular 
succession, and are directed obliquely round the tube, presenting much the appear- 
ance of s continuous spiral valve. They exist only in the human subject. When 
the duct has been distended, the interspaces between the folds are dilated, BO #8 to 
give to its exterior a sacculated appearance. 

The ductus communis choledochus, the largest, ‘@the three, is the common 
excretory dust of the liver and gall-bladder. It 4s:afiout three inches in length, 
of the diameter of a goose-quill, and formed by the junction of the cystic and 
hepatic ducts. 

It descends along the right: bordér of the lesser omentum behind the first por- 
tion of. the duodenum, in front of the vena porte, and to the right of the hepatie 
artery ; it then. passes between the. pancreas and descending portion of the duo- 
denam, and, running for & short distance along the right. side of the pancreatic 
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duct; near ‘its’. ‘ferminktion, passes with it: «obliquely: between the: niticcas andl 
muscular conte, the two gnome inant orifice upoit the suminit of a papille, 
ite middle, thei inner side of the descending pottion of the duodenum, a Kittle bale 
its 

Structure. <The coats of the biliary ducts are an external or ‘ftbrqus, and an 
internal or mucous. The fibrous coat is composed ofa strong fibro-areolar tissue, 
with ‘a certain amount of muscular tissue, arranged, for the most part, in a ciroalar 
manner around the duct. The mucous coat is continuous with the lining mém: 
brane of the hepatic duets and gali-bladder, and also with that ofthe duedennm ; 
and like the mucous membrane of these structures, its epithelium is of the cofumnar 
variety. It is provided with numerous mucous glands, which are lobulated and 
open by minute orifices, which are scattered irregularly i in the larger ducts. In the 
emaller ducts, which lie in the portal canals in the substance of the liver, are also 
a number of orifices, disposed’ in two longittidinal rows, which were formerly re- 
garded as the openings of mucous glands, but are merely the orifices of tubular 
recesses, Which occasionally anastomioee, avid: from the sides of which saccular dila- 
tations are given off. 


Tom PanorBas. 


Dissection.—-The - nereas may be exposed for dissection i in three different w WAYS; 1. 
By raising the liver, drawing down the stomach, and tearing through the gastro-hepatic 
omentum and the ascendin ras pcb of the transverse meso-cvlon, 2. By raising the stomach, 
the arch of the colon, great omentum, and then dividing the inferior layer of the 
transveree meso-colon. 3. By dividing the two layers of peritoneum, which descend from 
the great curvature of the stomach to form the great omentum ; turning the stomach up- 
gare and a) cutting through the ascending layer of the transverse meso-colon, (See 

g- 471, p. 788 

The Pancreas (rar-«péuc, ali flesh) is a compound racemose gland, analogous 

in its structure to the salivary eon In shape it is aaa ae flattened 


Fie. 499. ——The Pancreas ia its Relations. 
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from before backwards, and bears some resethblance ‘to .9. dog’s tongue, ‘ite right 
‘extremity ‘being broad and presenting a. sort-of angular bend: from ahove down- 
wards, called the head, whilst ite left extremity gradually tapers to form’ the tail, 
the: intermediate portion being ealjed the tody. It is situsted- transvereely. across 


THE PANCREAS. S25 


the posterior wall of the abdomen, at the back of the epigastric and left hypochon- 
driac regions. Its length varies from six to eight inches, its breadth is an inah 
and a-half, and its thickness from half an inch to an inch, being greater at its 
right extremity and along its upper border. Its weight varies from two to three 
and a half punces, but if may reach six ounces. 

The right extremity or head of the pancreas (fig. 499) is curved upon itself from 
above downwards, and is embraced by the concavity of the duodenum. The com- 
mon bile-duct descends behind, between the duodenum and pancreas; and the 
pancreatico-duodenal artery descends in front between the same parts. On the 
posterior aspect of the pancreas is a lobular fold of the gland, which passes trans- 
versely to the left behind the superior mesenteric vessels, and thus these vessels 
are embraced by the substance of the gland. It is sometimes detached from the 
rest of the gland, and is called the lesser pancreas. 

The lesser end or tail of the pancreas is narrow; it extends to the left as far as 
the spleen, and is placed over the left kidney and suprarenal capsule, 

The body of the pancreas is convex in front, and covered by the ascending 
layer of the transverse meso-colon and the posterior surface of the stomach. 

The posterior surface is concave, and has the following structures interposed 
between it and the first lumbar vertebra : the superior mesenteric artery and vein, 
the inferior mesenteric vein, the commencement of the vena portm, the vena cava, 
the aorta, the left renal vein and the crura of the diaphragm. 

The upper border is thick, and has resting upon it, near its centre, the cceliac 
axis ; the splenic artery and vein are lodged in a deep groove or canal in this 
border ; and fo the right, the first part of the oe and the hepatic artery 
are in relation with it. 

The lower border, thinner than the upper, is aac a the transverse. 
portion of the duodenum by the siperior mesenteric artery and vein ; to the left of 
these the inferior mesenteric vein ascends behind the pancreas to join the splenic 
vein. . 

The pancreatic duct, called the canal of Wirsung, from its discoverer, extends 
transversely from left to right through the substance of the pancreas, nearer to its 
lower than its upper border, and lying nearer its anterior than its posterior surface. 
In order to expose it, the superficial portion of the gland must be removed. It 
commences by the junction of the small ducts of the lobules situated in the tail of 
the pancreas, and running from left to right, it constantly receives the ducts of the 
-various lobules composing the gland, and considerably augmented in size, it leaves 
‘the head of the pancreas, and descending slightly, it gets into relation with the 
common bile-duct, lying to its left side, and passing very obliquely through the 
mucous and muscular coats of the duodenum, it terminates by an orifice common 
to it and the ductus communis choledochus upon the summit of an elevated papilla, 
situated at the inner side of the descending portion of the duodenum, a little below 
its middle, 

Sometimes the pancreatic duct and ductus communis choledochus open sepea- 
rately into the duodenum. The excretory duct of the lesser pancreas is called the 
ductus pancreaticus minor; it opens into the main duct near the duodenum, 
and sometimes separately into that intestine, at a distance of an inch or more from 
the termination of the principal duct. 

The pancreatic duct, near the duodenum, is about the size of an ordinary quill : 
its walls are thin, consisting of two coats, an external: fibrous and an internal 
mucous; the latter is thin, smooth, and furnished, near its termination, with afew 
scattered follicles. 

Sometimes the pancreatic duet’ is double up to its point of entrance into. the 
duodenum. 

In structure, the pancreas reserbles the salivary glands. ‘It differs from them, 
however, in certain particulars, and is looser and softer in its texture. Ti is ‘not 
enclosed in“a distinct capsule, but is surrounded by areolar tissue, which dips down 
into its interior, and connects together the various lobules of which it is cone: : 

4g | 
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Each lobule, like the lobiles of the shlivary glands, consists of one of the ultimate 
ramifications of the pancreatic duct, terminating i in'a number of cxcal pouches or 
acini, The minute ducts are lined by short* columnar epitheliuni, shorter than 
that found in the salivary ducts, and the acini are wavy and convoluted. . They 
algo are lined by columnar cells, which present certain characteristicg ; each cell 
showing an outer homogeneous, or faintly striated, portion, which becomes 
deeply stained with dyes, and contains the nucleus, and an inner granular portion, 
which does not easily stain, The lumen of the alveolus is hardly visible, being 
filled with an interstitial substance containing spindle-shaped ‘cells, the centro- 
acinar cells of Langerhaus. : 

Vessels and Nerves.—The arteries of the pancreas are derived from the splenic 
and the pancreatico-duodenal branches of the hepatic and the superior mesen- 
teric. Its veins open into the ‘splenic and superior mesenteric veins. Its lym- 
phatics terminate in the lumbar glands. Its nerves are filaments from the splenic 
plexus. 


Tre SPLEEN. 


The Spleen was formerly classified, together with the thyroid, thymus, and 
suprarenal capsules, as one of the ductless, or blood glands. It possesses no 
excretory duct. It is of an oblong flattened form, soft, of very brittle consistence, 
highly vascular, of a dark bluigh-red colour, and situated in the left hypochondriac 
region, embracing the cardiac end of the stomach. It is invested by peritoneum, 
and connected with the stomach by the gastro-splenic omentum. ‘ 

Relations.—The external surface is convex, smooth, and in relation with the 
under surface of the Diaphragm,-which separntes it from the ninth, tenth, and 
eleventh ribs of the left side. The iiternal surface is slightly concave, and 
divided by a vertical fissure, the Azlwm, into an anterior or larger, an a posterior 
or staaller portion. The hilum is pierced by several irregular apertures, for the 
entrance and exit of vessels and nerves. At the margins of the hilum, the two 

yers of peritoneum are reflected from the surface of the spleen on to the cardiac 
end of the stomach, forming the gastro-splenic omentum, which contains between 
its layers the aplenic vessels and nerves, and the vasa brevia. The internal surface 
is in relation, in front, with the great end of the stomach ; below, with the tail. of 
the pancreas ; and behind, with the left crus of the Diaphragm, and corresponding 
suprarenal capsule. .The upper end, thick and rounded, is in relation with’ the 
Diaphragm, to which it is connected by @ fold of peritoneum, the suspensory liga- 
ment. The lower end, is pointed; it is in relation with the left extremity of. the 
transverse arch of the colon. The anterior margin is free, rounded, and often 
notched, especially below. The posterior margin is rounded, and lies in relation 
with the left kidney, to which it is connected by loose areolar tissue.. 

The spleen is held in its position by two folds of peritoneum : one, the gastro- 
aplenic omentum, connects it with the stomach ; and the other, the suspensory 
ligament, with the under surface of the Diaphragm. It is.also supported by the 
costo-colic ligament, upon which its lower end rests (see p. 796). 

The size and weight of the spleen are liable to very extreme variations at 
different periods of life, in different individuals, and m the same individual under 
different conditions, In the adult, in whom it attains its greatest size, it is usually 
about five inches in length, three or four inches in breadth, and an ineh or an inch 
and a half in thickness,. and weighs about seven ounces. At birth, ita weight, 
in proportion to the entire body, is almost equal to what is observed in the adult, 
being as x to 350; whilst in the adult it varies from 1 to 320 and 400. In old age 
the organ not only decreases in weight, but’ decreases considerably in. proportion 
to the entire body, being as 1 t0 700. The gize of the spleen is increased. during 
and after digestion, and varies considerably according to the state.of nutrition of 
the body; being large in highly fed, and emall in starved animals." In intermittent 
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and other fevers it becomes much enlarged, weighing oceasionally from 18 to 20 


Structure. —The spleen is invested by two. costs—an external serous, and an 
internal fibro-elastic coat. 

The axternal or sérous coat is derived from the Sadiicneseit ; it-is s thin, smooth, 
and in-the human subject intimately adherent to the fibro-elastic coat. It invests 
almost the entire’organ ; being reflected from it, at the hilum, on to the great end 
of the stomach, and at the upper end of the organ on to the Diaphragm. 

The fibro-elastic coat forms the framework of the spleen. It invests the exte- 
rior of the organ, and at the hilum is reflected inwards upon the vessels in the form 
of vagine or sheaths. From these sheaths, as well as from the inner surface of the 
fibro-elastic coat, numerous small fibrous bands, trabecule (fig. 500), are given off 
in all directions; these uniting, constitute the areolar framework of the spleen. 
The framework of the spleen resembles, therefore, a sponge-like material, eon- 
sisting of a number of small spaces or areola, formed by the trabecule, which are 


Fig. 500.—Transverse Section of the Spleen, showing the Trabecular Tissue 
and the Splenic Vein and its Branches. 
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given off from the inner surface of the capsule, or from the sheaths prolonged 
inwards on the blood-vegsels. And in these spaces or areolep is contained the 
splente pulp. 

The proper coat, the sheaths of the vessels and the trabecule, consist of a 
dense mesh of white and yellow elastic fibrous tissues, the latter considerably pre- 
dominating. It is owing to the presence of this tissue that the spleen ‘possesses & 
considerable amount of elasticity to allow of the very great variations in size that 
it presents under certain circumstances. In some of the mammalia, in addition to 
the usual constituents of this tunic, there are found numerous pale, flattened, 
spindle -thaped, nucleated fibres, like unstriped miuscular fibres. It is probably 
owing to this structure that the spleen exhibits, when acted i by the galvanic 
current, faint traces of contractility. 

The proper substance of the spleen or spleen main is @ soft mass of a dark reddish- 
brown colour, resembling grumous dlood. When examined, by means of a thin 
section, under the microscope, it. is found to consist of a number of branching: 
cella,’ and ofan ‘intervellular substance. The cells are connective-tissue corpuseles, 
and ‘have been. named the eustentacular or supporting: dlls of the putp..: The 
processes of these branching cells communicate with each other, thus fornsing r 
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delicate reticulated tissue in the interior of the areole formed by the trabeculs of 
the capsule. So that each primary space may be considered to be divided into a 
number of smaller spaces by the junction ‘of these processes of the branching 
corpuscles. These secondary spaces contain blood, in which, however, the white 
corpuscles are found to be in larger proportions than they are in ordipary blood. 
The sustentacular cells are either small, uni-nucleated, or larger, multi-nucleated 
cells; they do not become deeply stained with carmine, like the cells of the Mal- 
pighian bodies, presently to be described (W. Miller), but like them: they possess 
amosboid movements (Cohnheim). In many of them may be seen deep red, or 
reddish-yellow granules of various sizes, which present the characters of the 
hematin of the blood. Sometimes, also, unchanged blood-discs are seen included 
in these cells, but more frequently blood-discs are found which are altered both in 
form and colour. In fact, blood-corpuscles in all stages of disintegration may be 
noticed to occur within them. Klein has recently pointed out that sometimes these 
cells, in the young spleen, contain a proliferating nucleus; that is to say, the 
nucleus is of large size, and presents a number of knob-like projections, as if 
small nuclei were budding from it by a process of gemmation. This observation 





Fig. 501.Transverse Section of the Human Spleen, showing the Distribution 
of the Splenic aed and its Branches. 


eth thy i <i 


i > sp 4 
od. . : 





is of importance, as it may explain one possible source of the colourless blood- 
corpuscles. 

The interspaces or areole formed by the framework of the spleen are thus 
filled by a delicate reticulum of branched connective-tissue corpuscles, the inter- 
stices of which are occupied by blood, and in which the blood-vessels terminate in 
the manner now to be described. 

Blood-vessels of the Spleen.—The splenic artery i is remarkable for its large size 
in proportion to the size of the organ, and also for its tortuous course. It divides 
into from four to six branches, which enter the hilum of the spleen and. ramify 
throughout its substance (fig. 501), receiving sheaths from an involution of the 
external fibrous tissue. Similar sheaths also invest the nerves and veins. 

Hach branch rans in the transverse axis of the organ, from within outwards, 
diminishing in size during its transit, and giving off in its passage gmaller 
branches, some of which pass to the anterior, others to the posterior part. These 
ultimately leave the trabecular sheaths, and terminate in the proper substance 
of the spleen in small ‘tufts or pencils of minute arterioles, which open into the 
interstices of the reticulum formed by the branched sustentacular cells. Each of 
the larger branches of the artery supplies chiefly. that region of the ofgan in 
oe ee branch ramifies, having no anastomosis with the. sae a of the other 

ranches : 
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The arterioles, supported by the minute trabeouls, travetoe the pulp ‘in all direo-. 
tions in bundles or pencilli of straight vessels. Their external coat, on leaving 
the trabecular sheatlis, consists of ordinary connective tissue, but it gradually 
undergoes a transformation, becomes much thickened, and converted into a lym- 
phoid matezial.* This change is effected by the conversion of the connective 
tissue into a cytogenous tissue; the bundles of connective tissue becoming looser 
and laxer, their fibrils more delicate, and containing in their interstices an abun- 
dance of lymph-corpuscles (W. Miiller), ‘This lymphoid material is supplied: with 
blood by minute vessels derived from the artery with which they are in contact, 
and which terminates by breaking up into a network of capillary vessels. 

The altered coat of the arterioles, consisting of lymphoid tissue, presents here 
and there thickenings of a spheroidal shape, the Malpighian bodtes of the spleen. 
These bodies vary in size from about the +}, of an inch to the y, of an inch in 
diameter. They are merely local expansions or hyperplasia of the lymphoid 
tissue, of which the external coat of the smaller arteries of the spleen is formed. 
They are most frequently found surrounding the arteriole, which thus seems to 
tunnel them, but occasionally they grow from one side of the vessel only, and 

present the appearance of a sessile bud grow- 
Fic. 502.—FRart of a M alpighian Cap- ing from the arterial wall. Klein, however, 
a oe arith) of Man. (Klein gonios this, and says it is incorrect to describe 
the Malpighian bodies as isolated masses of 
adenoid tissue, but that they are always 
formed around an artery, though there is” 
generally a greater amount on one side than 
the other, and that, therefore, in transverse 
sections, the artery, in the majority of cases, 
is found in an excentric position. These 
bodies are visible to the naked eye, on the 
surface of a fresh section of the organ, ap- 
pearing as minute dots of a semi-opaque 
whitish colour in the dark substance of the 
pulp. In minute structure they resemble tie 
a ; adenoid tissue of lymphatic glands, con- 
a, Arteta brant in longttndinal section, 2, Ado- sisting of a delicate reticulum, in the 
oles; only thelr uuclet are shown. ¢, Adenciad meshes of which lie ordinary lymphoid 
reared. the lymph-corpuscles accidentally cells. 

The reticulum of the tissue is made up 
of extremely delicate fibrils, and is comparatively open in the centre of the cor- 
puscle, becoming closer at the periphery of the body. The cells which it encloses, 
like the supporting cells of the pulp, are possessed of amceboid movements, but: 
when treated with carmine become deeply stained, and can thus easily be recog: 
nised from those of the pulp. 

The arterioles terminate in capillaries, which traverse the pulp in all direc- 
tions; their walls become much attenuated, lose their tubular character, and the 
cells of the lymphoid tissue of which they are composed become altered, presenting 
a branched appearance, and acquiring processes which are directly connected with 
the processes of the sustentacular cells of the pulp (fig. 503). In this manner the 
capillary vessels terminate, and the blood flowing through them finds its way into 
the interstices of the reticulated tissue formed by the branched connective-tissue 
corpuscles of the splenic pulp. Thus the blood passing through the spleen is 
brought into intimate relation with the elements of the pulp, and no doubt under- 
goes important changes. 

After these changes have taken place the blood is collected from the interstices 
of the tissue by the rootiets of the véins, which commence much in the same way 


* According to Klsin, itis the sheath of the small vessel which undergoes this transfor- 
mation, and forms # ‘solid mass of adenoid tissue which surrounds the vessel like a cylin- 
drical a cheath.’ —(Atiae of Histology, p. 424.) 
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as the arteries inate. SW isaes os soln is God Ga te nese ive Searnmdive: 
tissue corpuscles of the pulp arrange themselves.in rows, in such a way as-to form 
an elongated space or sinus. They become‘changed in shape, being elongated 
and spindle-shaped, and overlap each other at their extremities. : They thus form 
a sort of endothelial lining of the path or sinus, which is the radicle, of & vein. 

On the outer surface of these cells are seen delicate transverse lines or markings, 
which are due to minute elastic fibrille arranged in a circular manner around the 
sinus: Thus the channel obtains a continuous external investment, and gradually 
becomes converted into a small'vein, which after'a time presents a coat -of or- 
dinary connective tissue, lined by a layer of fusiform epithelial-cells, which are 
continuous with the supporting cells of the pulp. The smaller veins unite to form 





Fia. 503.—Section of Spleen, showing the Termination of the Smal] Blood-vessels. 
e ' 





. Arterial branch in longitudinal section. 6. Supporting cells of spleen pulp. < on of the a wearer 
lymphoid change. d, Coat of the vessel continuous with the processce of the supporting ce 


larger ones, which do not accompany the arteries, but soon enter the trabecular 
sheaths of the capsule, and by their junction form from four to six branches, which 
emerge from the hilum, and, uniting, form the splenic vein, the largest radicle of 
the vena porte. 

The veins are remarkable for their numerous anastomoses, while the arteries 
hardly anastomose at all. 

The lymphatics originate in two ways, 1.¢. ea the sheaths of the arteries and 
in the trabecule. The former accompany the blood-vessels, the latter pass to the 
superficial lymphatic plexus which may be seen on the surface of the organ. The 
two sets eommunicate in the interior of the organ. They pass through the lym- 
phatic glands at the hilum, and terminate in the thoracic duct. 

The nerves are derived from branches of the right and left semilunar ganglia, 
and right pneumogastric nerve. 


The Thorax. 


HE Thorax is a conical framework, formed partly of bones, and partly of the 

soft tissues by which they are connected together. It is supported and its 
. back part is formed by the middle, or dorsal, region of the spine. It is narrow 
above, broad below, flattened before and behind, and somewhat cordiform on a 
transverse section. 

Boundaries.—The thorax is bounded in front by the sternum, the six upper 
costal cartjlages, the ribs and intercostal muscles; at the sides, by the ribs and 
intercostal muscles ; and behind, by the same structures and the dorsal portion of 
the vertebral column. 

The superior opening of the thorax is bounded on each side by the first rib ; in 
front, by the upper border of the stérnum ; and behind, by the first dorsal vertebra. 
It is broader from side to side than from before backwards; and its direction is 
forwards anf upwards. The upper border of the sternum is on a level, in the male, 
with the lower part of the body of the second dorsal vertebra, and, in the female, 
with the lower part of the body oféhe third. The antero- posterior diameter is about 
two inches. 

The lougr opening, or base, is bounded in front by the ensiform cartilage ; 
behind, by the last dorsal vertebra ; and on each side by the last rib, the Diaphragm 
filling in the intervening space. Its direction is obliquely downwards and for- 
wards ; so that the cavity of the thorax is much deeper on the posterior thaneon 
the anterior wall, It is wider transversely than from before backwards. Its outer” 
surface is convex ; but it is more flattened at the centre than at the sides. Its 
fioor is higher on the right than on the left side, corresponding in the dead body 
to the upper border of the fifth costal cartilage on the right side, and to the 
cotresponding part of the sixth cartilage on the left side. 

The parts which pass through the upper opening of the thorax are, from before 
backwards in the middle line, the Sterno-hyoid and Sterno-thyroid muscles, the re- 
mains of the thymus gland, the trachea, osophagus, thor&cic duct, and the Longus 
Colli muscles of each side; at the sides, the arteria innominata, the left common 
carotid and left subclavian arteries, the internal mammary and superior intercostal 
arteries, the right and left vens innominate, and the inferior thyroid veins, the 
pneumogastric, sympathetic, phrenic, and cardiac nerves, the anterior branch 
of the first dorsal nerve, and the recurrent laryngeal nerve of the left side. The 
apex of each lung, covered by the pleura,‘also projects through this aperture, a 
little above the margin of the first rib. 

The viscera contained in the thorax are, the heart, enclosed i in its casmbrados 
bag, the eee and the lange, invested by the il 
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| The Perigardiom j is 8 ; conical membranous sac, in which the heart and the 
commencement of the great.vesseld’are contained. It is placed behind the sternum, 
and the cartilages of the third, fourth, fifth, sixth, and seventh ribs of the left side, 
in the interval:betweenthe pleura... 

Its apex is directed upwards, and surrounds the great vessela shout two inches 
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above their origin fromthe base of the heart. Its dase is attached to. the central 
tendon and part of the adjoining muscular stracture of the Diaphragm, extending 
a little farther to the left than to the right side. In front it is separated from the 
sternum by the remains of the thymus gland above, and a little loose areolar tissue 
belgw; and is covered by the margins of the lungs, especially the left., Behind, it 
rests upon the bronchi, the esophagus, and the descending aorta. Laterally, it is 
covered by the pleurm; the phrenic nerve, with its accompanying vessels, de,- 
scending between the two membranes on either side. 

The pericardium is a fibro-serous membrane, and consists, therefore, of two 
layers, an external fibrous and an internal serous. 


Fig. 504. _Front View of the Thorax. ‘Fhe Ribs and Sternum are represented 
in Relation to the Lungs, Heart, and other Internal Organs. 
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M. Mitral valve. 1. Tricuspid valve. a. Aortic semilunar valves, P. Pulmonary semilunar valves. 


The fibrous layer is & strong, dense membrane. Above, it surrounds the great. 
vessels arising from the base of the heart, on which it is continued in the form of 
tubular prolongations, which are. gradually lost upon their external coat; the 
strongest being that which encloses the aorta. The pericardium may be traced, 
over these vessels, to become continuous with the-deep layer of the cervical fascia. 
Below, it is attached to the central tendon of the Disphragm; and, on the left side, 
to its muscular fibres. - 

The vessels receiving fibrous prolongations from this membrane are this sorts; 
the superior vena cava, the right'and left pulmonary ‘arteries, and the four pul- 
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monary veins; As-the inferior vena cava enters the Ppaclaacitten through: the 
central tendon of the Diaphragm, it receives no covering from: the fibrous layer. - 

The serous layer invests the hedrt, and is then reflected on the inner surface of 
the pericardium. It consists, therefore, of a visceral and parietal portion. The 
former inypsts the surface of the heart, and the commencement of the great vessels, 
to the extent of two inches from their origin ; from these it is reflected upon the 
, inner surface of the fibrous layer, lining, below, the upper surface of the central 
tendon of the Diaphragm. The serous membrane encloses the aorta and pulmo- 
nary artery in a single tube ; but it only partially covers the superior and inferior 
vena cava and the four pulmonary veins, Its inner surface is smooth and glisten- 
ing, and secretes a thin fluid, which serves to facilitate the movements of the heart. 

‘The arteries of the pericardium are derived from the internal mammary, and ita 
mune Pree branch, and from the descending thoracic aorta. | 


Tam Heart. 


The Heart is a hollow muscular organ of a conical form, placed between the 
lungs, and enclosed in the cavity of the pericardium. 

Position.—The heart is placed obliquely in the chest: the broad attached end, 
or base, is directed upwards and backwards to the right, and corresponds to the 
interval between the fifth and eighth dorsal vertebrm; the apex is directed 
forwards, downwards, and to the left, and corresponds to the interspace between 
the cartilage of the fifth and sixth ribs, three quarters of an inch to the inner side, 
and an inch and a half below the left nipple. The heart is placed behind the 
lower two-tlsirds of the sternum, and projects further into the left than into the 
right cavity of the chest, extending from the median line about three inches in the 
former direction, and only one and a half in the latter. Its upper border would 
correspond to a line drawn across the sternum, on a level with the second costal 
cartilages ; gnd its lower border, to a line drawn obliquely, with a slight curve 
downwards, from the articulation of the seventh right costal cartilage to the 
sternum, to the point above mentioned, as the situation of the apex. The lungs 
cover a part of the heart, and during inspiration, when their borders nearly meet | 
behind the sternum, a thin layer of lung covers the roots of all the large vessels. © 
Hence the custom of making a patient hold his breath whilst examining the 
sounds of the heart. But considerable portion of the heart is always uncovered 
by the lungs where they recede from each other below. This ‘area of the heart's 
dulness,’ as it is commonly called, is said by Mr. Holden * to be indicated, roughly, 
but sufficiently for practical purposes, by a circle one inch in radius, the centre 
of which is midway between the left nipple and the end of the sternum. The 
anterior surface of the heart is round and convex, directed? upwards and forwards, 
and formed chiefly by the right ventricle and part of the left. Its posterior 
surface is flattened, and rests upon the Diaphragm, and is formed chiefly by the 
left ventricle. The Ban border is long, thin, and sharp ; the left border sit 
but thick and round. 

Sise.—The heart, in the adult, measures five inches in length, three inches 
and a half in breadth in the broadest part, and two inches and a half in thickness. 
The prevalent weight, in the male, varies from ten to twelve ounces ; in the female 
from eight to ten : its proportions to the body being as x to 169 in males ; r to 
149 in females. The heart continues increasing in weight, and alzo in length, | 
breadth, and thickness, up to an advanced period of life: thia increase is more 
marked'in men than in women. . 

- Component Parts.—The heart is subdivided by. a longitudinal musoular septum: 
into..two lateral balvés, which are named respectively, from their position, right 
and left: and a transverse constrictfon divides each half of the organ. into two: 
cavities, ‘the upper cavity on each side, being called the auricle, the lower. ‘the . 
conrinte. ‘The right is the venous side of the heart, receiving isto its auricle’ cpl 
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dark: venous bloed a. entire, body, by the superior and inferior vena cava, 
and coronary sinus. From the right auricle the blood passes into the right 
ventricle, and from the right ventricle, through the pulmonary. artery, inte the 
lungs. The blood, arterialised ripe passage through the lungs, is returned to 
the left side of the heart by the onary veins, which open into the left auricle ; 
from the left auricle the blood passes into the left ventricle, and frdm the left 
ventricle is distributed, by the aorta and its subdivisions, through the entire bedy. 
This constitutes the circulation of the blood in the adult. 

. The division of the heart into four cavities is indicated by grooves upon its 
surface. The great transverse groove separating the auricles from the ventricles 
is called the auriculo- ventricular groove. It is deficient, in front, from being 

crossed by the root of the pulmonary artery, and contains the trunks of the nu- 
trient vessels of the heart. The auricular portion occupies the base of the heart, and 
is subdivided into two cavities by a median septum. The two ventricles are also 


Fia. 505.—The t pec and Ventricle se open, the siicmecinal 
alls of both being removed. 





separated into a right and left, by two longitudinal furrows, the interventricular 
grooves, which are situated oné on the anterior, the other on the posterior surface : 

these extend from the base to the apex of the organ; the former being situated 
nearer to the left border of the heart, and the latter to the right. I¢ follows, 
therefore, that the right ventricle forms the greater portion of the anterior surface 
of the heart, and the left ventricle more of its posterior surface. _ | 

Each of these cavities should. now. be separately examined. 

The Right Auricle is a little larger than the left, its walls somewhat. thinner, 
Taeasuring about oné line; and its cavity is capable of containing sbout two 
ounned. It consists of two parts, a principal cavity, or sinus venceus, and an 
appendia aurioula 


Tho ia is hare guacanglc cavity, plas betwee tha two wns care: 
its walls.ere ex thin 5 bear eh ing aires ete ; With thie. sight veniziole, amd 
internally with the suricle, being free in the rest of its extent, - to: 
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Phe appendia anricula, ao called from ite fancied ollhablance.to & dog's ‘ear, 
is asmall oonioa! mesoular pouch, the margins of which present a dentated edge. 24 
projects from the sinus forwards andéto the left side, overlapping the root of the aorta. 
‘To examine the interior of the auricle, an incision should. be made slong its right 
border, fron the entrance of the superior vena caysi to that of the inferior. A sece 


cut is to be made from the contre of this first incision to the ti sf tis pases aes 
and the flaps raised. . 


The internal surface of the right auricle is smooth, except in the auricle and 
adjacent part of. the anterior wall of the sinus venosus, where it is thrown into 
parallel ridges, 

Tt represents the following parts for examination : — 


dy aetna cava. 
erior cava. 
; . Eustachian. 
Openings. ~Coronary Sinus. Valves. | 
Foramina Thebesil. " (Coronary. 
Auriculo-ventricular. 
Relics of footal Annulus ovalis. 
© structure. {roms ovalis. 
Musculi pectinati. 
Tuberculam Loweri, 


The superior vena cava returns the blood from the upper half of the body, and 
opens into the upper and back part of the auricle, the direction of its orifice being 
downwards and forwards. 

The inferior vena cava, larger than the superior, returns the blood from the 
lower half of the body, and opens into the lowest part of the auricle, near the 
septum, the direction of its orifice being upwards and inwards. The direction of 
a current 06 blood through the superior vena cava would consequently be towards 
the auriculo-ventricular orifice; whilst the direction of the blood through the 
inferior cava would be towards the auricular septum. This is the normal <= 
of the two currents in fetal life, ® 

The tuberculum Loweri is a amall projection on the right wall of the auriolo! 
between the two cavm. This is most distinct in the hearts of quadrupeds; in man it 
is scarcely visible. It was supposed by Lower to direct the blood from the superior 
cava towards the auriculo-ventricular opening. 

* The coronary sinus opens into the auricle, between the inferior vena cava and 
the auriculo-ventricular opening. It returns the blood from the substance of the 
heart, and is protected by a semicircular fold of the lining membrane of the auricle, 
the coronary valve. The sinus, before entering the auricle, is considerably dilated 
—nearly to the size of the end of the little finger. Its wall is partly muscular, 
and, at its junction with the great coronary vein, is somewhat constricted, and 
furnished with a valve, consisting of two unequal segments. 

The foramina Thebesti are numerous minute apertures, the mouths of small 
veins (vene cordis minima), which open on various parts of the inner surface of 
the auricle. They return the blood directly from the muscular substance of the 
heart. Some of these foramina are minute Gepcemone in the walls of the heart, 
presenting a closed extremity. 

The aurtculo-ventrioular opening is the large oval aperture of communioation 
between the auricle and the ventricle, to be presently described. .. - 

The Eustachian valve is situated batween the anterior margin of the inferior 
vens cava and the auriculo-ventricalar orifice. It is semilunar in form, its convex 
margin beixig ‘attached to the wall of the vein ; its ‘concare margin, which ‘is free, 

a eee ‘the left is attached to the ‘anterior edge of | 
the annulus ovalis; the Hel ht being lost on the wall of the auricle, ‘The. valve iz 
foemed by a daplicatare the: lining -membrane of the: suricle, containing « few 
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In tha fertus thin valde in of large sno, nnd servos to ditot the blood foe the 
inferior vena eava through the foramen ovale, into the left auricle: 

In the. adult it is occasionally persistent,» and may assist in preventing the 
reflux of blood into the inferior vena cava ;. more commonly it is small, and its 
freq margin -presents » cribriform or filamentous appearence ; ceommqnally: x 
altogether wanting. 

The coronary valve (valve of Thebesius) is & semicircular - fold of the: lining 
membrane of the auricle, protecting the orifice of the coronary sinus. It prevents 
the regurgitation of blood into the sinus during the contraction of the suricle, 
This valve is occasionally double. 

The fossa ovals is an oval depression, corresponding to the situation of the 
foramen ovale in the fatus. It is situated at the lower part of the septum auricu- 
larum, above the orifice of the inferior vena cava. 

The annulus ovalis is the prominent oval margin of the foramen ovale. It is 
most distinct above, and at the sides; below, it is deficient. A ‘smal] slit-like 
valvular opening is occasionally found, at the upper margin of the fossa ovalis, 
which leads upwards, beneath the annulus, into the left auricle, and is the remains 
of the aperture between the two auricles in the fetus, 

The muscult pectinatt are small, prominent muscular columns, which run 
across the inner surface of the appendix auricule, and adjoining portion of the 
wall of the sinus. They have received the name pectinati from the fancied 
resemblance they bear to the teeth of & comb. 

The Right Ventricle is triangular in form, and extends from the right auricle to 
near the apex of the heart. Its anterior or upper surface is rounded and convex, 
and forms the larger part of the front of the heart. Its posterior or under surface 
is flattened, rests upon the Diaphragm, and forms only a small part of the back of 
the heart. Its inner wall is formed by the partition between the two ventricles, 
the septum ventriculorum, the surface of which is convex, and bulges into the cavity 
of the right ventricle. Its upper and inner angle is prolonged into a couical pouch, 
the infundibulum, or conus arteriosus, from which the pulmonary artery arises. 
The walls of the right ventricle are thinner than those of the left, the proportion 
between them being as 1 to 3. The wall is thickest at the base, and gradually be- 
comes thinner towards the apex. The cavity, which equals — of the left veer 
is capable of containing about three fluid ounces.* 

To examine the interior, an incision should be made a litile to the right of the anterior 
ventricular Late from the pulmonary artery to the apex of the heart, and should be 


oarried up. thence along the right ‘border of the ventricle, as far as the auriculo- 
ventricular opening. 


The following parts present themselves for a — 


Dneninon: Auriculo-ventricular, 
lOsaene of the pulmonary aiieey 
Valves. ts 
‘And a muscular and tendinous apparatus connected with the tricuspid valve :—~ 
Columne carnse. Chord tendines. 


‘The auriculo-ventricular orifice is the large oval aperture of communication 
between the auricle and ventricle. It is situated at the base.of the ventricle, near 
the right border of the heart, and corresponds to the centre of the sternum, be- 
tween the fourth eats ‘The opening is about an inch in diameter, 


a) Mocant Baker says that igthe means of various’ estimates; it it may be inferred 
porter robin hy 2 10 contain ur to six orinces of blood.’ . (Kirke's Physialogy, 


rote Mia toe Pathslogt al Transactions, vol: vi. p..11G,,Dr. Peacock has 
vransac nN eacock en yore oare: 
‘i teanaras eon © weight and’ dime at vl. wh 119, De Ponoock hes given ome cae 

states, 0 the result of his investigations, that, in the hoclthy edule heact, the ‘ight 
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oval. from side. to side, surrounded by. Abrous ting, sored by the lining inen» 
brane’of tha heart, and rather larger than the corresponding aperture on. the left 
side, being sufficiently large to adntit the ends ef four Angers. It is guarded by 
the tricuspid valve. | 
' The ongning of the pulmonary artery is cireular in foria, and situated at the 
summit of the conus arteriosus, close to the septum ventriculorum. ‘It is placed 
on the left’ side of the auriculo-ventricular opening, upon the anterior aspect of 
the heart, and corresponds to the articulation of the third costal cartilage of the 
left side with the sternum. Its orifice is guarded by the. pulmonary semiluner 
valves. | 
‘ The triouspid valve consists of three segments of a triangular or trapenoidal 
shape, formed by.a duplieature of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, according to Kiirschner and Senac, 
muscular fibres. These segments are connected by their bases to the auriculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous 
annular membrane, which is attached round the margin of the auriculo-ventrioular 
opening, their free margins and ventricular surfaces affording attachment to a number 
of delicate tendinous cords, the chorda tendinea. The largest and most movable 
segment islaced towards the left side of the auriculo-ventricular opening, inter- 
posed between that opening and the pulmonary artery. Another segment corre- 
sponds to the front of the ventricle; and a third to its posterior wall. The central 
part of each segment is thick and strong: the lateral margins are thin and indented. 
The chords» tendines are connected with the adjacent margins of the principal seg- 
ments of thg valve, and are further attached to each segment in the following 
manner; 1. Three or four reach the attached margin of each segment, where 
they are continuous with the auriculo-ventricular tendinous ring. 2. Others, four 
to six in number, are attached to the central thickened part of each segment. 3. 
The most numerous and finest are connected with the marginal portion of each 
segment. °® 

The columna@ carnea are the rounded muscular columns which project from 
nearly the whole of the inner surface of the ventricle, excepting near the opening 
of the pulmonary artery where the wall becomes smooth. They may be classifica, - 
according to their mode of connection with the ventricle, into three sets. The first 
set merely form prominent. ridges on the inner surface of the ventricle, being 
attached by their entire length on one side, as well as by their extremities. 
The second set are attached by their two extremities, but are free in the rest of 
their extent ; whilst the third set (musculi papillares), three or four in number, 
are attached by one extremity to the wall of the heart, the opposite extremity 
giving attachment to the chorda tendinea. The tricuspid, valve is situated behind 
the middle of the sternum, about the level of the fourth costal cartilage. 

The semilunar valves, three in number,* guard the orifice of the pulmonary 
artery. They consist of three semicircular folds, two anterior (right and left) and 
orie posterior, formed. by a duplicature of the lining membrane, strengthened by 
fibrous tissue. They are attached, by their convex margins, to the wall of the 
artery, at its junction with the ventricle, the straight border being free, and directed 
-apwards in the course of the vessel, against the aides of which the valve-flaps are 
‘pressed during the passage of the blood along the artery. “The free margin of each 
is somewhat thicker than the rest of the valve, is strengthened by a bundle ‘of ten- 
dinous satis and presents, ‘at its middle, a small projecting thickened nodule, 
| ‘has a mean ciroumference of 54°4 lines; or-4ft inches the 
Segment 40 lines, or cd i er in. 355 tm 

aif aches different.cases, the . ms 
Se nore Calne make others in the game 
semilunar valves’ “have been found to he two it 2 nuuisber instond of 
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sald seine droit’ ‘From this nodule, fendinows fibres rndiate through the 
valve to’ ita attached margin, and these fibres form « constituent -part of iis. sab- 
stance throughout its whole extent, excepting*two narrow. lunated- portions; placed _ 
on either side of the nodule immediately behind the free margin ; here the valve is 
thin, and formed merely by the lining membrane, During the passage pf the blood 
along the pulmonary artery these valves are pressed against the sides of the cylinder, 
and the course of the blood along the tube is uninterrupted ; but during the ven- 
tricular diastole, when the current of blood along the pulmonary artery is checked, 
‘and partly thrown back by its elastic walls, these valves become immediately ex- 
panded, and effectually slose the entrance of the tube. When the valves are closed, 
the lunated portions of each are brought into contact with one another by their 
opposed surfaces, the three corpora Arantii filling up the small triangular space 
that would be otherwise left by the approximation of the three semilunar valves. 


Fra. 506.—The Left Auricle and Ventricle laid oe 
the Posterior Walls of both being removed. 





_ Between the semilunar valves and the commencement of the pulmonary artery 
are three pouches or dilatations, one behind each valve. These are the 

pinuses (sinuses of Valsalva). Similar sinuses exist between the semilanar valves 
and the commencement of the aorta; they are larger than the pulmonary sinuses. 
The blood, in its regurgitation towards the heart, finds its way into these sinuses, 
and so shuts down the valve-flaps. The pulmonary valves are situated se the 
janction of - the left third costal cartilage with the sternum, «sits 


* In former editions, as well fon acbooks on nay, da il nod 


"have been deseribed as 4 us in structure. At m bg eimai ira 
Lancaster, Demonstrator of Ph at St. George's tal, haa. investigated this 
-wabject, and-reports that the * C Arantii’ a 46 consist of bundles of interlacing 
‘qonnective-tisme fibrés with branghed connectivs-tissus.calia and some few alnetic Sires. 

a rounded ce indistinet enpeule, reasrabling cell, was saen ; 
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| The Loft Avricle is rather smaller than the right its walls thicker; “mesauring - 


about one line anda half; it consists, like the right, of two parta, a principal cavity 
or sirius; and an appendix auricules 


The‘ sinus is cuboidal in form, and concealed in front by the pulmonary artery 


and aorta ; internally it is separated from the right auricle by the septum suricu- 
larum ; , it reoeives on each side the pulmonary veins, being free in the rest 
of. its extent. 

The appendiz aurioula is somewhat constricted at its junction with the auricle ; 


it is longer, narrower, and more curved than that of the right side, and its margins. 
more deeply indented, presenting a kind of foliated appearance. Its direction is. 


forwards and towards the right side, overlapping the root of the pulmonary artery. 


In order to examine its interior, a horizontal incision should be made along the 
attached border of the auricle to the ventricle; and from = middle of this a second in- 
cision should be carried upwards. . 


The following parts then present themselves for examination :— 


The openings of the four pulmonary veins. 
? Auriculo-ventricular opening. 
° Musculi pectinati. 


The pulmonary veins, four in number, open, two into the right, and two into 
the left side of the auricle. The two left veins frequently terminate by a common 
opening. They are not provided with valves. 

The auriculo-ventricular opening is the large oval aperture of cecsunumatinn 
between theeauricle and ventricle. It is rather smaller than the corresponding 
opening on the opposite side (see note, p. 836). 

The muscult pectinatt are fewer in number and smaller than on the right Bide ; 
they are confined to the inner surface of the appendix. 

On the inner surface of the septum auricularum may be seen a lunated impres- 
sion, bounded below by a crescentic ridge, the concavity of which is turned up- 
wards. The depression is just above the fossa ovalis in the right auricle. 

The Left Ventricle is longer and more conical in shape than the right vep- 
tricle. It forms a small part of the left side of the anterior surface of the heart, 
and a considerable part of its posterior surface. It also forms the apex of the heart 
by its projection beyond the right ventricle. Its walls are much thicker than those 
of the right side, the proportion being as 3 tox. They are also thickest in the 
broadest part of the ventricle, becoming gradually thinner towards the base, and 
also towards the apex, which is the thinnest part. — 

Its cavity should be opened by making an incision through its anterior wall along the 


left side of the ventricular se m, and carrying it round the x and along its or 
surface to the auriculo- sec al opening. ape ng poe 


The following parts present themselves for examination :— 


: : Auriculo-ventrioular. Mitral. 
Openings. | sortie. | Valves. { Semi anar. 
, Chords tendines. Columns carne. 


The auriculo-ventricular opening ig placed below and:to the left of the aortic 
orifice, in the third intercostal space to the left of the sternum. It is a little 
smaller than the corresponding aperture of the opposite side; and, like it,. is 
broader in the transverse than in the antero-posterior diameter. It is surrounded, 


by a dense fibrous ring, covered by the lining membrane of the heart, ‘and guarded. 


by the.mitral valve. _ 
The aortic opening is # amall circular aperture, in front and to the right side 


of the euricalo-ventriculsr, from whieh it is separated by one of the segments of | 


the miiral valve. Its orifice is guarded by the semilener valves.: Its position 
a wibk tap aahicalex remanence 


et 
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“ The mittal. ealve is.nttuched ‘to, the cironmference ‘of the surienlo-venteicular 
orifice in the same way that the tricuspid valve is on the opposite side. It is formed 
by @ duplicature of the lining membrane, strengthened . by fibrous tissue; and ‘con- 
tains a few muscular fibres. It is larger in size, thicker, and altogether stronger 
than the tricuspid, and consists of two segments of unequal size.. The larger seg: 
ment is placed in front, between the auriculo-ventricular and aortic orifices; and is - 
said to prevent the filling of the aorta during the distension of the ventricle. ‘Two 
smaller segments are usually found at the angle of junction of the larger. The 
mitral valve-flaps are furnished with chords tendines, the mode of attachment of 
which is precisely similar to that of those on the right side; but they are thicker, 
stronger, and less numerous. The mitral valve lies in the third intercostal apace, 
about an ineh from the left border of the sternum. 
| The semilunar valves surround the orifice of the sorta ; two are posterior (right 
and left) and one anterior: they are similar in structure, and in their mode of 
attachment, to those of the pulmonary artery. They are, however, larger, thicker, 
and stronger than those of the right side ; the lunulm are more distinct, and the 
corpora Arantii larger and more prominent. Between each valve and the cylinder 
of the aorta is a deep depression, the stus aortict (sinuses of Valsalva); they are 
larger than those at the root of the pulmonary artery. The aortic valves lie 
behind the left border of the sternum, close to the lower margin of the third costal 
cartilage. 

' The columne carnea admit of a subdivision into three sets, like those upon the 
right side; but they are smaller, more numerous, and present a dense interlace- 

ment, especially at the apex, and upon the posterior wall. Those attached by one 
extremity only, the musouls papillares, are two in number, being conhected one to 
the antertot’, the’ dtfier*to the posterior wall; they are of large size, and terminate 
by free rounded extremities, from which the chords tendines arise. 

The Endocardium is a thin membrane which lines the internal surface of thé 
heart ; it assists in forming the valves by its reduplications, and is continuous with 
the lining membrane of the great blood-vessels. It is a smooth, transparent mem- 
brane, giving to the inner surface of the heart its glistening appearance. It is more 
_ opaque on the left than on the right side of the heart, thicker in the auricles than 

in the ventricles, and thickest in the left auricle. It is thin on the musculi pec- 
tinati, and on the columns carnem ; but thicker on the smooth part of the auricular 
and ventricular walls, and on the tips of the musculi papillares. 

Structure.—The heart-consists of muscular fibres, and of fibrous rings which 
serve for their attachment. — 

The fibrous rings surround the auriculo-ventricular and arterial orifices: they are 
stronger upon the left than on the right side of the heart. The auriculo-ventricular 
rings serve for the sttachment of the muscular fibres of the auricles and ventricles, 
and also for the mitral and tricuspid valves; the ring on the left side is closely 
connected, by its right margin, with the aortic arterial ring. Between these and 
the right auriculo-ventricular ring is 8 mass of fibrous tissue; and in some of the 
larger animals, a the ox and elephant, a nodule of bone. 

The fibrous rings surrounding the arterial orifices serve for the attachment of 
the great vessels and semilunar valves. Each ring receives, by its ventricular mar- 
gin, the attachment of the muscular fibres of the ventricles ; its opposite margin 
presents three deep semicircular notches, within which the middle coat of the artery 
(which presents three convex semicircular segments) is firmly fixed; the attach-' 
ment of the artery to its fibrous ring being strengthened by the thin cellniar coat 
and serous membrane externally, and by the endocardium within. It-is opposite 
the margins of these semicircular notches, in the arterial rings, that the endocar- 
dium, by its reduplication, forms the semilunar valves, the fibrous structure of the. 
ting being continued into each of the segments of the valve: at this part. - The’ 
middle oost-of the ertery in this sivustion. is'thin, nk’ the sides of the vessel ‘are’ 
dilated to:form. the ‘sinuses of Valsalva. - ms 

~ se eaastilor civliciusy od Uae east scciciate Gf bands of ‘She, whith prewent 
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| xceblingly intricate intetlacement, . They axe of 4 deep red colour, and mitt 
with coe ‘pris (p. 32). | 

The muscular fibres of the heart admit of « subdivision into two kinds, those 
othe auricles - and, those of the ventricles, which. are quite independent of aie 
another; ¢  - | 

Fibres of the _Auricles. —Theve are digposed : in two layere—a supérficial layer 
common fo both cavities, and a deep layer proper to each. The superficial fibres 
are more distinct on the anterior surface of the auricles, across the bases of which 
they run in a transverse direction, forming a thin but incomplete layer. Some of 
these fibres’ pass into the septum auricularum.' The internal or deep fibres proper 
to each auricle consist of two sets, looped and annular fibres. The looped fibres - 
pass upwards over each auricle, being attached by two extremities to the corre- 
sponding auriculo-ventricular rings, in front and behind. The annular fibres sur- 
round the whole extent of the appendices auricularum, and are continued upon the 
walls of the venm cave and coronary sinus on the right side, and upon the pul- 
monary veins on the left side, at their connection with the heart. In the appendices 
they interlace with the longitudinal fibres. 

The fibres of the ventricles are arranged in numerous layers, of which Pettigrew * 
describes seven. Other anatomists have regarded them differently, and indeed there 
must be some uncertainty on the subject, for the layers are not independent of each 
other, but their fibres are interlaced to a considerable extent. And it has been 
observed that as Pettigrew’s observations were made chiefly on the hearts of the 
lower animals, they may not apply exactly to man. Yet°as his description hes 
been received by some of the best "yg and is supported by a — series of 
preparations, it seems best to adopt it. 

The general result of these inventiguisns may Ay Go vary briefly stated stated aa fo as follows. 
In the left ventricle the fibres of the first or most external layer are continuous with 
those of the seventh or most internal, those of the second with the sixth, and those 
of the third®with the fifth, while the fourth or central layer appears to be single. 
The general direction of the fibres of the external layer is nearly vertical, but in- 
clining somewhat from left to right as they run downwards; the direction of t 
fibres of the internal layer is just the reverse, nearly vertical but running u 
from left to right; those of the second layer run more obliquely downwards from 
left to right, and those of the sixth with a corresponding obliquity in the reversed 
direction. The obliquity of the fibres of the third layer is greater; in fact, they 
approach the horizontal, as do those of the fifth in the reversed direction, while the 
fibres of the fourth layer run pretty nearly horizontal. The thickness of the layers 
increases from without inwards, so that the fourth layer, which is the middle in 
order of sequence, lies nearer the outer than the inner surface of the ventricular 
wall. The fibres of the external or superficial layer arise, a8 a rule, from the 
auriculo-ventricular rings and from the fibrous rings surrounding the aorta, but a 
few of them are continued beneath the rings into the column= carnex.t They 
ourvé round at the apex in a spiral, which forms the whorl or vortex, those or 
the anterior surface of the heart curving round to enter the apex posteriorly, and 
vice versd. From the apex they are traced up into the seventh layer, which ig 
much thicker, and from which the musculi papillares and columns carne are 
chiefly formed. The apex of the heart is formed exclusively of the fibres of this 
first layer (or first and seventh), so that, when it is removed, the ventricle. is 
opened. And the successive layers terminate further and farther from the apex, 
an sfrangement which has led to their fibres being desoribed as shorter, which 
Pettigrew doubis, attributing the shortness of the: layers to the different direction 
of the:fibres, not to any difference in Aength in the individual fibres, Blince the 





* Phil, Trane: 1864. ae : o 
+ ‘Ts is a great mistake to imagine imagine this all the eas of they ventricles. oie 
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measuring only jth of an inch in thickness even in the heart of anox. = 

The fibres of the deeper layers ‘are not connected with the suriculo-ventrioular 
rings, but pass below them, each layer terminating a little below.the more super- 
ficial layer which wraps round it, though the difference in this respect i is not.so 
great as in their depth towards the apex. . 

The fibres of the first layer pass across the septum from one. ventricle to. the 
other, an arrangement particularly well seen at the back of the heart, where there 
is a set of transverse fibres described by Pettigrew as the ‘ hinge-like fibres ' of the 
back of the heart, and the three subjacent layers also take part in the formation of 
both ventricles; but when the fourth layer is removed, the two ventricles are 
entirely severed from each other posteriorly. The septum is formed of the fibres 
of both ventricles applied to each other. 

The general arrangement of the fibres of the right veritricle is the same ag that 
of the left, but the external fibres do not pass in to be continuous with the internal 
at a single poini—the apex—but all along the anterior coronary groove. Its fibres 
are more delicate than those of the left, and it is regarded by Pettigrew as formed 
out of the left ventricle by a kind of reflection inwards of the wall of the single 
cavity of which the ventricles consist at one period of fotal life (see p. 89). H 
points out that the heart at that period may be supposed to be represented by 
an open tube formed of spiral fibres. If, now, @ portion of this tube or cylinder 
were pushed down to meet the opposite wall, to which the fibres of the reflected 
portion adhere, and with which they coalesce, there would be formed an offset 
from the common ventricular cavity, formed partly of common and partly of 
special fibres, 98 is the cage in the heart. At.this early period the outer layers are 
not formed, and the apex is still unclosed. Their formation closes in the apex and 
completes the walls of the ventricles. If this is the case the septum must be 
formed of two elements or sets of fibres, one proper to the original single ventricle, 
and therefore in after-life proper to the left ventricle ; the other set formed from 
the reflected or reduplicated fibres which now form the right ventricle.* To these 
of course the fibres which cross over from one ventricle to the other may be added. 

« Pettigrew regards the portion of the septum which belongs to the left ventricle as 
twice that which belongs to the right. For many interesting particulars with — 
regard to the arrangement of the = and the shape of the cavities the reader 
must be referred to the original pa 

Vessels and Nerves.—The ieteries supplying the heart are the left or anterior 
and right or posterior coronary (p. 455). 

The veins accompany the arteries, and terminate in the right auricle. They 
are the great cardiac vein, the anterior, middle and posterior cardiac veins, and the 
vens cordis minimey (vene Thedesit) (p. 578). 

The lymphatics terminate in the thoracie and right lymphatic ducts. 

The nerves are derived from the cardiac plexuses, which are formed partly from 
the cranial nerves, and partly from the sympathetic, They are freely distributed 
both on the surface and in the substance of the heart, the separate filaments being 
furnished with small ganglia. t 


* If the le eas idea of this is not at once obvious, it will become so taking a roll of 
one aide of it the posterior and the other the anterior, and by taking it at the 

Mt ie of side of its middle till the anterior touches the posterior surface. The larger part to 
the left of the middle line represents the left ventricle, the smaller the right, and the 
double fold in. the middle the septum ; then, if the reflected parts where touch are 
one to each other,this will represent the coalescence of the septum with the outer . 
wall, whereby the right ventricle becomes a separate tube from the left. ia ioee ee | 
ings of these two tubes are closed in by the growth of the external layers. 

+ Hor fl od soraate dsrpins ofthe eres and gungl ofthe bear he wan 
in referred to Dr, R. Lee's papers on the subject. 
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| PRouniaRirras IN THR VascouLaR System or THE Forvs, | 

_. The chief peculiarities in the heart of the fotus are the direct communication 
between the two auricles through the foramen ovale, and the large size of the Eusta- 
chian val¥e. There are also several minor peculiarities. Thus, the position of the 
heart is vertical until the fourth month, when it commences to assume an oblique 
direction. Its size is also very considerable as compared with the body, the propor- 
tion at the second month being 1 to 50: at birth it is as 1 to 120; whilst in the 
adult the average is about 1.t0 160. At an early period of fostal life the auricular 
portion of the heart is larger than the ventricular, the right auricle being more capa- 
cious than the left; but towards birth the ventricular portion becomes the larger. 
The thickness of both ventricles is, at first, about equal, but towards birth the left 
becomes much the thicker of the two. 

The foramen ovale is situated at the lower and back part of the septum auricu- 
larum, forming communication between the auricles. It remains as a free oval 
opening, from the time of the formation of the auricular septum (about the eighth 
week) until the middle period of fetal life. About this period a fold grows up 
from the posterior wall of the auricle, to the left of the foramen ovale, and advances 
over the opening, so as to form a sort of valve, which allows the blood to pass only 
from the right to the left auricle, and not in the opposite direction. 

The Eustachian valve is developed from the anterior border of the inferior vena 
cava at its entrance into the auricle. It is directed upwards on the left side of the 
opening of this vein, and serves to direct the blood from the inferior vena cava 
through the’foramen ovale into the left auricle, 

The peculiarities in the arterial system of the fetus are the communication 
between the pulmonary artery and descending part of the arch of the aorta, by 
means of the ductus arteriosus, and the communication between the internal iliac 
arteries and the placenta, by means of the umbilical arteries, 

The ductus arteriosus is a short tube, about half an inch in length at birth, and 
of the diameter of a goose-quill. In the early condition it forms the continuation of 
the pulmonary artery, and opens into the arch of the aorta, just below the origin 
of the left subclavian artery; and so conducts the chief part of the blood from th® 
right ventricle into the descending aorta. When the branches of the pulmonary 
artery have become larger relatively to the ductus arteriosus, the latter is chiefly 
connected to the left pulmonary artery; and the fibrous cord, which is all that 
refnains of the ductus arteriosus in later life, will be found to be attached to the 
root of that vessel. a? | 

The umbilical or hypogastric arteries arise from the internal iliacs, in addition 
to the branches given off from those vessels in the adilt. Ascending along the 
sides of the bladder to its fandus, they pass out of the abdomen at the umbilicus, 
and are continued along the nmbilieal cord to the placenta, coiling round the um- 
bilical vein. They return to the placenta the blood which has circulated in the 
system of the fotus. — | 

The peculiarity in the venous system of the fmwtus is. the communication estab- 
lished between the placenta and the liver and. portal vein, through the umbilical 
véin and with the inferior vena cava by the ductus venosus. | 


| - Faesran. Orecvnarion. ; 

The blood destined for the nutrition of the fostus is carried from the placenta 
to. the fetus, slong the umbilical cord, by the umbilical vein. The. umbilical vein 
enters the abdomen at the umbilicus, and passes upwards along the free margin — 
of the suspensory ligament of the liver to the under surface of thst-organ, where 
it gives.off two or-three branches to the left lobe, ane.of which is of large size ;-and 
‘othent to the lobus quadratus. and lobulus ‘Spigelii. At. the transverse fissure’ it 
divides into two branches: of these, the larger is joined by the portal vein,.and 
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enters the right lobo; se a eas ait di ciacdiadiiie cade Galea al 
the ductus venosus, and joins the left hopatic vein at the point of junction of that - 
vessel with the inferior vena cava.. The bloed, therefore, which traverses the 
umbilical vein, reaches the inferior vena cava in: three different waye. The aie 


‘« 
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In this the kind of blood, as well the direction which it takes in the vessels, 
sonata rem Sey a Yenoas EIGOM, eeweesen | — ee ee vee) 


gua nas tong tho lier withthe poral venus bee, bore ening 

the vena cava by the hepatic veins; sorte enters ‘thé liver directly, and is also 

returned to'the inferior cava by the hepatic veins: ic Gaulle aula dau 

a ee ee ee 
6 vein, ; | 


VASCULAR CHANGES AT BIRTH. == = yg. 


. Inthe inferior cava, the blood carried by the ductus venosus and hepatic veins: 

becomes mixed with that’ returning from ‘the lower extremities and viscera of the 

abdomen. It enters the right auricle, and, guided. by the Hustachian valve, passes 

through the foramen ovale into the left auricle, where it becomes mixed with a. 
amall quantity of blood returned from the lungs by the pulmonary veins. From 

the left auricle it passes into the. left ventricle; and, from the- left ventricle, into 

the aorta, by means of which it is distributed almost entirely to the head and 

upper extremities, a small quantity being probably carried into the descending 

aorta. From the head and upper extremities the blood is returned by the branches 

of the superior vena cava to the right auricle, where it becomes mixed with a small 
portion of the blood from the inferior cava. From the right auricle it descends 
over the Eustachian valve into the right ventricle; and, from the right ventricle, 

passes into the pulmonary artery. The lungs of the fostus being solid, and almoat 
impervious, only a small quantity of the blood of the pulmonary artery is distri- 
buted to them, by the right and left pulmonary arteries, which is returned by the 
pulmonary veins to the left auricle: the greater part passes through the ductus 
arteriosus into the commencement of the descending sorta, where it becomes 
mixed with a small quantity of blood transmitted by the left: ventricle into the 
aorta. Along this vessel it descends to supply the lower extremities and viscera 
of the abdomen and pelvis, the chief portion being, however, conveyed -by the 
umbilical arteries to the placenta. 

From the preceding account of the circulation of the blood in the fostus, it will 
be seen— 

1. That the placenta serves the double purpose of a respiratory and nutritive 
organ, receiving the venous blood from the fetus, and returning it again reoxy- 
genated, and charged with additional nutritive material. 

2. That nearly the whole of the blood of the umbilical vein traverses the liver 
before entering the inferior cava; hence the large size of this organ, especially at 
an early pertod of fetal life. 

3. That the right auricle is the point of meeting of a double current, the blood 
in the inferior cava being guided by the Eustachian valve into the left auricle, 
whilst that in the superior cava descends into the right ventricle. At an eafly, 
period of foetal life it is highly probable that the two streams are quite distinct ; 
for the inferior cava opens almost directly into the left auricle, and the Eustachian 
valve would exclude the current along the vein from entering the right ventricle. 
At a later period, as the separation between the two auricles becomes more dis- 
tintt, if seems probable that some mixture of the two streams must take place. 

4. The blood carried from the placenta to the fetus by the umbilical vein, 
mixed with the blood from the inferior cava, passes almost directly to the arch of 
the aorta, and is distributed by the branches of that vessel to the head and upper 
extremities: hence the large size and perfect development of those parts at birth. 

5. The blood contained in the descending sorta, chiefly derived from that 
which has already circulated through the head and limbs, together with a small 
quantity from the left ventricle, is distributed to the lower extremities: hence the 
small size and imperfect development of these parts at birth. 


CHANGES IN THE Vascunar Syerzm AT Brera. : ° 


_ At: birth, when respiration is established, an increased amount of blood from 
the pulmonary artery passes through the lungs, which now perform. their office aa 
respiratory organs, and, at the same time, the placental circulation is cut off. 
The foramen ovale becomes gradually closed in by about the tenth day after birth ; 
the valvular fold above mentioned becomes adherent to the margins of the foramen 
for the greater part of its circumference, but above a slit-like opening is Jef 
between the two auricles, which sometimes remains persistent. 

The ductus artertosue begins to contract immediately after respiration. is 


established, becomes completely olosed froza the fourth to the tenth day; and 
ultimately degenerates into an impervious cord, which serves to connect the 
left pulmonary artery to the concavity of the arch of the aorta. -. 

Of the wmbilcal or hypogastric arteries, ‘Gis sortian couinaed on to Ake 
bladder from the trank of the corresponding internal iliac remains pervious, as the 
superior vesical artery ;.and the part between the fundus of the b and the 
umbilicus becomes obliterated between the second and fifth days after birth, and 
projects into the peritoneal sac, 60 as to form the two fosem of the peritoneum, 
spoken of in the section on the Surgical Anatomy of Direct Inguinal Hernia. 

The wmbilical vein and ductus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords ; the 
former becoming the round ligament of the liver, the latter the fibrous cord, which, 
in the adult, may be traced along the fissure of the ductus venosus. 


Organs of Voice and Respiration. 


Tom LARYNx. 


HE Larynx is the organ of voice, placed at the upper part of the air-passage. 
_ It is situated between the trachea and base of the tongue, at the upper and 
fore part of the neck, where it forms a considerable projection in the middle line, 
On either side of it lie the great vessels of the neck; behind, it forms part of. the 
boundary of the pharynx, and is covered by the mucous membrane lining that cavity. 
The larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, flattened behind and at the sides, whilst in front it is 
bounded bf & prominent vertical ridge. It is composed of cartilages, which are 
connected together by ligaments and moved by numerous muscles: the interior is 
lined by mucous membrane, and supplied with vessels and nerves. 
The Oartilages of the larynx are nine in number, three single, and three pairs: 


Thyroid. | Two Arytenoid. 
* Cricoid. Two Cornicula Laryngis. 
Epiglottis. Two Cuneiform. 


The Thyroid (6vpeos, a shield) is the largest cartilage of the larynx. It con- 
sists of two lateral lamelle or ale, united at an acute angle in front, forming a 
vertical projection in the middle line 
Fig. 508. an View of the Thyroid and which is prominent above, and called the 
Cricoid Cartilages. pomum Adami. This projection is sub- 
cutaneous, more distinct in the méfle - 
than in the female, and occasionally 
separated from the integument by a 
bursa mucosa. 
Each lamella is quadrilateral in form. 
Its outer surface presents an oblique ridge, 
which passes downwards and forwards 
from a tubercle, situated near the root of 
the superior cornu, This ridge gives 
» attachment to the Sterno-thyroid and 
Thyro-hyoid museles; the portion of 
cartilage included between it and fhe 
posterior border, to part of the Inferior 
constrictor muscle. 
The inner surface of each ala - is 
smooth, concave, and covered by mucous 
' membrane above and behind; bu in 
front, in the receding angle formed by 
their junction, are attached the epi- 
glottis, the true and false vocal cords, 
‘the Thyro-arytencid, and ‘Thyro-epight- 
. tidean museles. 
rs The upper border of the: ‘thyroid oarti- 
Inge is deeply notehed in the middle. line, immediately above the pomum Adami, 
whilst on either side it is alightly concave. ee 
out its whole extent to the thyro-hyoid membrane. | 
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‘The lower border is connected to the cricoid cartilage, in the median line, by 
the orico-thyzoid membrane ; and, on each side, by the Orico-thytoid muncla, 

The posiérior borders, thick and roundedy. terminate, above, in -the. superior 
cornua; and, below, in the tnferter cornua, The two superior. cornua are long 
and narrow, directed upwards, backwards, and inwards; and terminate in a 
eonical extremity, which gives attachment: to the thyro-hyoid ligament, ‘The two 
inferior cornua are short and ‘thik; they pass downwards, with a slight inclina- 
tion forwards and inwards, and present, ‘én their inner surfaces, a small oval, 
articular facet for articulation 
with the side of the oricoid car- 


tilage. The posterior border re- on 509-—The' : terio of the Larynx. — 
ceives the insertion of the Stylo- . r VOW. 
pharyngeus and Palato-pharyn- 


geus musoles on each side. 

The Cricoid Cartilage isso | 
called from its resemblance to vaigieesis 
a signet ring (xplixoc, @ ring). 7 
It is smaller but thicker and 
stronger than the thyroid carti- 
lage, and forms the lower and. 
back part of the cavity of the 







Its anterior half is narrow, 
convex, affording attachment in 
front and at the sides to the 
Orico-thyroid muscles, and, be- 
hind those, to part of the Inferior 
constrictor. 

Its posterior haifis very broad, 
both from side to side and from = rTavrew 
above downwards; it presents in 
tht. middle line a vertical ridge 


“for the attachment of the longi- Comite te 
tudinal fibres of the csophagus ; Pisipaes 
and on either side a broad depres- 
sion for the Crico-arytsnoideus armen 4 6 on 
posticus musele, , 


At the point of junction of 
the two halves of the cartilage Neohegtaselic Ap 
on either side is & small} round POSTICLS ET LATERALIO rytone: 2 Oavee, teas 
elevation, for articulation with . 
the inferior cornu of the thyroid 


The lower border of the cricoid 
cartilage is horizontal, and con- 
nocted to the upper ring of the 
trachea by fibrous membranes. 
___Tts. upper border is directed 
obliquely upwards and back-— 
wards, owing to the great depth 
of its posterior surface. Tt gives attachment, Tr rey a en 
brane; atthe sides, to part of the same membrane and to the lateral Crico- 
arytenoid muscle : behind, the highest point of the upper border is surmounted on 
each side by a smooth oval surface, for articdlation -with the. arytenoid. cartilage. 
el enw aal ai caa forthe atiachinant of pert of tha 


Tho ianor surfoe of the ex cailag i maou, and lined, manoong 
membrane. - : 
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, The Arytenoid Cartileges are so . called: decas lia ciaait ict tia eaas when 
approximated, to: the mouth of a pitcher. (aptra:ra, a pitcher). They are two in 
number, and situated at the upper border of the ericoid cartilage, at the back of the 
larynx. Each cartilage is pyramidal in form, and presente for examination three 
surfaces, a base, and an apex. 

The posterior surface is ee smooth, coneave, and gives attachment to 
the Arytenoid muscle. 

The anterior surface, somewhat convex and rough, gives attachment to the 
Thyro-arytenoid muscle, and to the false vocal cord. 

The internal surface is nalrow, smooth, and flattened, covered by mucous 
membrane, and lies almost in apposition with the carnage of the opposite 
side. 

The dase of each cartilage.is broad, and presents ® concave smooth surface, for 
articulation with the cricoid cartilage. Of its three angles, the external is short, 
rounded, and prominent, receiving the insertion of the Posterior and’ Lateral crico- 
arytenoid muscles. The anterior angle, also prominent, but more pointed, gives 
attachment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and 
surmounted by a small conical- shaped, cartilaginous nodule, the corniculum 
laryngis. 

The corniculs laryngis (cartilages of Santorint) are two small conical nodules, 
consisting of yellow fibro-cartilage, which articulate with the summit of the ary- 
tenoid cartilages and serve to prolong them backwards and inwards. To them are 
attached the aryteno-epiglottidean folds. They are sometimes united to the 
arytenoid cartilages. 

The cuneiform cartilages (cartilages of Wrisberg) are two small, elongated, 
cartilaginous bodies, placed one*on each side, in the fold of mucous membrane 
which extends from the apex of the arytenoid cartilage to the side of the epiglottis 
(aryteno -epiglottidean fold); they give rise to small whitish elevations on the 
inner surface of the mucous ‘membrane, just in front of the arytenoid cartilages. 

The epiglottis is a thin lamella of fibro-cartilage, of a yellowish colour, shaped 
like a leaf, and placed behind the tongue in front of the superior opening of They 
larynx. During respiration its direction is vertically upwards, its free extremity 
curving forwards towards the base of the tongue; but when the larynx is drawn 
up beneath the base of the tongue during deglutition it is carried downwards and; 
backwards, so as to completely close the opening of the larynx. Its free extremity 
is broad and rounded ; its attached end is long and narrow, and connected to the 
receding angle between the two alm of the thyroid cartilage, just below the median 
notch, by a long, narrow, ligamentous band, the thyro- -epiglotive ligament. It is 
also connected to the posterior surface of the body of the hyoid bone by an elastic 
ligamentous band, the hyo-epiglotize ligament. 

Its anterior or lingual surface is curved forwards towards the tongue, and 
covered at its upper part by mucous membrane, which is reflected on to the sides 
and base of the organ, forming median and two lateral folds, the glosso-epiglot- 
dean. ligaments. 

Its posterior or laryngeal surface j is emooth, concave from side. to side, convex 
from above downwards, and covered by mucous membrane; when thia is removed, 
the surface of the cartilage is geen to be studded with a number of. small mugous 
glands, which sre lodged in ve ‘pits upon its surface. To its sides. the aryteno- 
epiglottidean folds are 

Stracture.—The ae cuneiform cartilages, and corniouls leryngis are 
composed of yellow fi ro-cartilage, which shows little tendency +0: onsification ; 
but the other cartilages.resemble in stracture the costal caxdinee®, becoming more 
or leas ossified in old age | 

Ligementa,—‘The ligaments of the larynx are extrinsic; ie. thote conneétitig 
the thyroid cartilage - and epiglottis with the hyoid-bone’; ‘and intrinsic, ‘thons 
which connect the several cartilaginous segments to. cach other. B.S a s 
4 
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The ligaments connecting the thyroid cartilage with the hyold: bone aro three 
in number—the thyro-hyoid membrane, and the two lateral thyro-hyoid liga- 
ments. That connecting the epighottis with the hyoid bone is. the hyo-epiglottic. - 

The thyro-hyoid membrane is a broad, fibro-elastic, membranous layer, attached 
below to the upper border of the thyroid cartilage, and above to the upper berder 
of the hyoid bone, passing behind the posterior surface and being separated from 
it by a synovial bursa. It is thicker in the middle line than at either side, in 
which situation it is pierced by the superior laryngeal vessels and nerve. 

The two lateral thyro-hycid ligaments are rounded, elastic cords, which pass 
between the superior cornua of the thyroid cartilage and the extremities of the 
greater cornua.of the hyoid bone. A small cartilaginous nodule (cartilago triticen), 
sometimes bony, is frequently found in each. 

The hyo-epiglotivc ligament is an elastic fibrous band, which extends from the 
anterior surface of the epiglottis, near its apex, to the upper border of the body of 
the hyoid bone. 

The ligaments connecting the thyroid cartilage to the cricoid are also three in 
number—the crico- thyroid membrane, and the capsular ligaments and synovial 
membranes. 

The crico-thyroud membrane is composed mainly of yellow elastic tissue. It is 
of triangular shape; thick in front, where it connects together the contiguous 
margins of the thyroid and cricoid cartilages ; thinner at each side, where it extends 
from the superior border of the cricoid cartilage to the inferior margin of the true 
vocal cords, with which it is closely united in front. 

The anterior portion of the crico-thyroid membrane is convex, concealed on 
each side by the Crico-thyroid muscle, subcutaneous in the middle line, and crossed 
horizontally by a small anastomotic arterial aren, formed by the junction of the 
two crico-thyroid arteries. 

The lateral portions are lined internally by mucous membrane, a covered by 
the lateral Orico-arytenoid and Thyro-arytenoid muscles. 

A capsular ligament encloses the articulation of the inferior cornu of the thyroid 
with the cricoid cartilage on each side. The articulation is lined by synovial mem- 

ebrane. 

The ligaments connecting the arytenoid cartilages to the oricoid are two thin 
and loose capsular ligaments connecting together the articulating surfaces, lined 
internally by synovial mem- 


brane, and strengthened be- Fig, 510.—The Larynx and Adjacent Parts, seen 
hind by a strong posterior from above. 


crico - arytenoid ligament, Anjlineid. care 
which extends from the . 
cricoid to the inner and back 
part of the base of the 
arytenoid cartilage. 

The ligaments of the epi- 
glottis are the hyo-epiglottic 
(already described), and thyro- 
epiglottic, and the three 
glosso-epiglottic folds of mu- 
cous membrane which. con- 
_ nect the epiglottis to the sides. 
and base of the tongue. | 

The thyro-epiglotiie liga- 
ment is w long; slender, elas- 
tic cord, which connects the 
apex of the epiglottis with the 
receding: angle of the thyroid 
aire mieataata beneath the median, noteh,. — the a of the 
vocal 7 


Riven gloloass 
/ 





.. INTERIOR OF THE: LARYNX.. 8yt 


. Taterior of the Larynx.—-The superior aperture of the: larynx (fig. 510) is 8 
triangular or cordiform. opening, wide in front, narrow bekind. aad sloping 
obliquely downwards and backwards. It is bounded in front by the opiglottis; 
behind, by the apices of the arytenoid cartilages, and the cornicula laryngis; and 
laterally, Dy a fold of mucous membrane, enclosing ligamentous. and muscular 
fibres, stretched between the sides of the epiglottis and the apex of.the arytenoid 
cartilages: these are the aryteno-epiglotiidean folds, on the margins of which the 
cuneiform cartilages form a more or less distinct whitish prominence. 

The cavtty of the laryna extends from the aperture behind the epiglottis to.the 
lower border of the cricoid cartilage. It is divided into two parts by the projec- 
tion inwards of the vocal cords, and the Thyro-arytenoid muscles; between the 
two cords is a long and narrow triangular fissure or chink, the glottis, or rima 
glottidis. The portion of the cavity of the larynx above the glottis is broad and 
triangular in shape, and corresponds to the interval between the ale of the thyroid 
cartilage ; the portion below the glottis is at first of an elliptical, and lower down 
of a circular form. | | 

The rvma glotidis is the narrow fissure or chink between the inferior or true 
vocal cords. It is the narrowest part of the cavity of the larynx, and corresponds 


° to the lower level of the arytenoid 
Fig. 511.—Vertical Section of the Larynx  C@ttilages. Its length, in the male, 
and Upper Part of the Trachea. measures rather less than an inch, its 


breadth, when dilated, varying at its 
widest part from a third to half an inch. 
In the female these measurements are 
less by two or three lines. The form 
of the glottis varies. In its half-closed 
condition it is @ narrow fissure, a little 
enlarged and rounded behind. In quiet 
breathing it is widely open, somewhat 
triangular, the base of the triangle 
directed backwards, and corresponding 
to the space between the separated fry» 
tenoid cartilages. In forcible expiration 
it is smaller than during inspiration. 
When sound is produced it is more 
narrowed, the margins of the arytenoid 
cartilages being brought into contact, 
and the edges of the vocal cords ap- 
proximated and made parallel, the 
degree of approximation and tension 
corresponding to the height of the note 
produced.* 

The superior or false vocal cords, 
so called because they are not directly 
concerned in the production of the voice, 
are two folds of mucous membrane, 

| , enclosing a “delicate narrow fibrous 
band, the superior thyro-arytenoid ligament. This ligament consists of a thin pand 
of elastic tissue, attached in front to the angle of the thyroid cartilage below the 
epiglottis, and behind to the anterior surface of the arytenoid cartilage. The lower 
border of this ligament, enclosed in mucous membrane, forms a free crescentic 
margin, which constitutes the upper boundary of the ventricle of the larynx. _ 

The inferior. or true vocal cords, 90 called from their. being concerned in the 
production of sound, are two strong fibrous bands (inferior thyro-arytencid liga- 
ments), coveréd On their surface by ‘a thin’ layer of MUsoUs ‘membrane. - Each 
aes shapé of the glottis, in the various conditions of breathing and speaking; see 
Gt ee a ane ae Se acute Boe. shaper fate 
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ligament consista of a ‘hand of yellow elastic tissue, attached in front to‘ the 
depression between the two ale of the thyroid cartilage, ‘and behind to the anterior 
azigle of. the-base of the arytenoid. Its lower border is continuous with the thin 
lateral part.of the crico-thyroid. membrane. | Its upper border forms the. lower 
beandary of. the ventricle of the larynx. Externally, the Thyro-arytenoideus 
muscle lies parallel with it. It is covered internally by mucous membrane, which 
is extremely thin, and closely adherent to its surface. - 

The ventricle of the larynz is an oblong fossa, situated between the superior 
and inferior vocal cords on each side, and extending nearly their entire length. 
This fossa is bounded above by the free crescentic edge of the superior vocal cord ; 
below by the straight margin of the true vocal cord ; externally by the correspond. 

ing Thyro- arytenoideus muscle. The anterior part of the ventricle leads up by a 
narrow opening into a cecal pouch of mucous membrane of rigs size, called 
the laryngeal pouch. 

The sacculus laryngts, or laryngeal pouch, is a membranous ane, placed between 
the superior vocal cord and the inner surface of the thyroid cartilage, occasionally 
extending as far as its upper border; it is conical in form, and curved slightly 
backwards, like a Phrygian cap. On the surface of ita mucous membrane are the 
openings of sixty or seventy small follicular glands, which are lodged in the 
submucous areolar tissue. This sac is enclosed in a fibrous capsule, continuous 
below with the superior thyro-arytenoid ligament: its laryngeal surface is covered 
by the Aryteno-epiglottideus inferior muscle (Compressor sacculi laryngis, Hilton) ; 
whilst its exterior is covered by the Thyro-arytenoideus and Thyro-epiglottideus 
muscles. These muscles compress the sacculus laryngis, and discharge the secretion 
it contains upon the chords vocales, the surfaces of which it is intended to lubricate. 

Muscles.—The intrinsic muscles of the larynx are eight in namber ; five of 
which are the muscles of the chords vocales and rime glottidis ; three are connected 
with the epiglottis. 

The five muscles of the chords vocales and rima glottidis are the ‘ 


Crico-thyroid. Arytenoideus. 
< Crico-arytenoideus posticus. Thyro-arytenoideus. 
Crico-arytsnoideus lateralis. 


The Crico-thyroid is triangular i in form, and situated at the fore part and cide 
of the cricoid cartilage. It arises from the front and lateral part of the cricoid 
cartilage; its fibres diverge, passing obliquely upwards and outwards, to be 
inserted into the lower border = the thyrot cartilage, and into the anterior border 
of the lower cornua. 

The inner borders of jhese bes muscles are separated in the middle line by a 
triangular interval, occupied by the crico-thyroid membrane. 

The Crico-arytanoideus posticus arises from the broad depression occupying 
each lateral half of the posterior surface of the ecricoid cartilage ; its fibres pass 
upwards and outwards, converging to be inserted into the outer angle of the base 
of the arytenoid cartilage. The upper fibres are nearly horizontal, the middle 
oblique, and the lower almost vertical.* 

The Orico-arytenoideus lateralis is smaller than the sraceatngs and of an 
oblong form. It arises from the upper border of the side of the ericoid cartilage, 
and; passing obliquely upwards and backwards, is inserted into the outer angle of 
the base of the arytenoid cartilage, in front of the preceding muscle. 

The Arytenotdeus is a single muscle, filling up the posterior concave surface 


* Dr. Merkel of Leipsic has described a muscular slip whickr ogotaionally extends be- 
tween the outer boriler of the posterior surface of the cricoid cartilage and the a 
rt Seen ta aves tare th wien peasani exes accallg salt oa toa du be “sind 

is not found in every present exists usually 6 aide, 

found on Toth allen, Mr. Turner (Edinburgh Medical Journal, Feb. 1860) 
Gqe a ciags Giga ed Seren i ce ea ae ee the 
| in some measure of the 
Guisc-shyrosd mutuals hush W ccauanted © Uo tetaly uaree daekee : 


MUSOLES.OF LARYNX, -~ Bs 


of the arytenoid cartilages. Tk eriaes feom the posterior surface and outer hordes 
of one een eae ee into the corresponding parts of the 
opposite lage. It consists of 
three planes.of fibres, bs obliqtie. 
of Thyroid Cartilage removed. and one transverse. The oblique 
4 fibres, the most superficial, form 
two fasciculi, which pass from the 
base of one cartilage to the apex of 
the opposite.one. The transverse 
fibres, the deepest and most nume- 
rous, pass transversely across be- 
tween the two cartilages; hence 
the Arytenoideus was formerly con- 
sidered as several muscles, under 
the name of transverst and obliqui. 
A few of the oblique fibres are 
occasionally continued round the 
outer margin of the cartilage, and 
blend with the Thyro-arytenoid or 
the Aryteno-epiglottideus muscle. 
The Thyro-arytencideus is a 
broad, flat muscle, which lies. 
parallel with the outer side of the 
true vocal cord. It arises in front 
from the lower half of the receding 
angle of the thyroid cartilage, and 
from the crico-thyroid membrane. 
Its fibres pass horizontally back- 
wards and outwards, to be inserted 
into the base and anterior surface 
of the arytenoid cartilage. This 
muscle consists of two fascicui. . 


"el 12.—-Muscles of Larynx. Side View. 





Fia. 513. Bas oc i the mlarged) seen from The inferior, or inner portion, the © 
above. 


thicker, is inserted into the anterior 
angle of the base of the arytenoid 
cartilage, and into the adjacent 
portion of its anterior surface ; it 
lies parallel with the true vocal 
cord, to which it is adherent. The 
superior fasciculus, the thinner and 
outer portion, is inserted into the 
anterior surface and outer border 
of the arytenoid cartilage above 
the preceding fibres; it lies on the 
outer side of the sacculus laryngis, 
immediately beneath its mucous 


The muscles of the epiglottis 
are the 


"Thyro-epiglottideus. 


Aryteno-epiglottideus aapelies. 
Aryteno- epiglottideus inferior. 


The Thyro-epiglottideus' is ‘a 
deticnda taanlonln, Wick 'saiats froin Shi inmer wurSaon of Hin infu cage, 
jnst external to the origin of the Thyro-arytencid muscle, and spreads out upon 
the outer surface of the saccalus laryngis : some of its fibres are lost in the aryteno- 
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epiglottidean fold, whilat others are continued forwards to the. margin of the ept- 
glottis (Depressor epiglottidis).. Te ee ee ee ee 

The Arytenc-epiglottideus superior consistsof a few delicate muscular fasciculi, 
which arise from the apex of the arytenoid cartilages, and become lost in the fold 
of. mucous membrane extending between the arytenoid cartilage and side of the 
epiglottis (aryteno-emiglotiidean folds). ; 

The Aryieno-epiglottideus inferior (Conipressor saccult laryngis, Hilton) arises 
from the arytenoid cartilage, just above the attachment of the superior vocal cord ; 
passing forwards and upwards, it spreads out upon the inner and upper part of the 
epiglottis. This muscle is separated from the preceding by an indistinct areolar 
interval.* , | | 

Actions.—In considering the action of the muscles of the larynx, they may be 

conveniently divided into two groups, viz.: 1. Those which open and close the 
glottis. 2. Those which regulate the degree of tension of the vocal cords. 
. 1, The muscles which open the glottis are the Crico-arytenoidei postici; and 
those which close it are the Arytenoideus and the Crico-arytenoidei laterales. 
2. The muscles which regulate the tension of the vocal cords are the Crico- 
thyroidei, which tense and elongate them ; and the Thyro-arytenoidei, which relax 
and shorten them. The Thyro-epiglottideus is a depressor of the epiglottis, and 
the Arytwno-epiglottidei constrict the superior aperture of the larynx, compress 
the sacculi laryngis, and empty them of their contents. 


The Crico-arytenoidet postict separate the chord vocales, and, consequently, open 
the glottis, by rotating the arytenoid cartilages outwards around a vertical axis passing 
through the crico-arytenoid joints ; so that their anterior angles and the ligaments attached 
to them become widely separated, the vocal cords, at the same time, being fnade tense. 

The Crico-arytanotdet laterales close the glottis, by rotating the arytenoid cartilages 
inwards, so as to approximate their anterior angles. 

The Arytenoideus muscles approximate the arftenoid cartilages, and thus close the 
opening of the glottis, especially at its back part. 

The Crico-thyrvid muscles Eras tension and elongation of thte vocal cords. This was 
formerly supposed to be effected by drawing down the thyroid over the cricoid, but there 
seems to be good reason for believing that the thyroid cartilages are fixed by the Thyro- 
hyoid muscles, and that the crico-thyrvid muscles draw upwards the front of the cricoid 
_ cab tilage and so depress the posterior portion und with it the arytenoid cartilages, and thus 
~ elongate the vocal cords. i 

The Thyro-arytenvtdei muscles, consisting of two parts having different attachments 
aud different directions, are rather complicated as regards their action. Their main use 
is to draw the arytenoid cartilages forwards towards the thyroid, and thus shorten and 
relax the vocal cords. But, owing to the connection of the inner portion with the vocal 
cord, this part, if acting separately, is supposed to modify its elasticity and tension, und 
the outer portion, being inserted into the outer part of the anterior surface of the noid 
eek tps may rotate it inwards, and thus narrow the rima glottidis by bringing the two 
cords together. a ee 

The Thyro-epiglottidet depress the epiglottis, and assist in compressing the sacculi 
laryngis. The rteno-epiglottideus superior, constricts the superior aperture of the 
larynx, when it is drawn upwards, during deglutition, and the opening closed by the epiglotus. 
The Aryteno-epiglottideus inferior, together with some fibres of the Thyro-arytenoidei, 
compress the sacculus laryngis. 


The Mucous Membrane of the larynx is continuous above with -that lining the 
mouth and pharynx, and is prolonged through the trachea and bronchi into the 
lungs. It lines the posterior and upper part of the anterior surfgee of the epiglottis, 
to which it is closely adherent, and forms the aryteno-epigiottidean folds which 
endircle the superior aperture of the larynx. It lines the whole of the cavity of 
the larynx ; forms, by its reduplication, the chief part of the superior, or false, 
vocal cord; and, from the ventricle, is continued into the sacculus laryngis. It is 
then reflected over the true voeal cords, where it is thin, and very intimately 

* MuscuLus TeITIcz0-aLossus. Boch i or Vierteljahraschrift, 2nd Part’ 
1866) describes a muscle hitherto aris vrai act a brief pbs in Henle’s 
uty, ch sf te nal of ngs, pee era) ie 
. : SEB w ; ) 
Kornio-plonmas muscle. "ile pet itr tiie muscle eight toes in twenty two wubjects.--T 
‘in both sexes, sometimes.en both sides,.at others.on one only... fe 
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sdherent ; covers the inner surface of the erico-thyroid membrane and cricoid 
cartilage ; and is ultimately continuous with the lining membrane of the trachea, 
It is covered with columnar ciliated’ epithelium below the superior vocal cord; but 
above this point the cilia are found only in front, as high as the middle of the 
epiglottis. , In the rest of its extent the epithelium is of the squamous variety. 

Glands.—The mucous membrane of the larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part; they are 
very numerous upon the epiglottis, being lodged in little pits i in its substance; they 
are algo found in large numbers along the posterior margin of the aryteno- epiglote. 
tidean fold, in front of the arytenoid cartilages, where they are termed the ary- 
tenoid glands. They exist also in large numbers upon the inner surface of the 
sacculus laryngis. None are found on the vocal cords. 

Vessels and Nerves.—The arteries of the larynx are the laryngeal branches 
derived from the superior and inferior thyroid. The veins empty themselves into 
the superior, middle, and inferior thyroid veins. The lymphatics terminate in the 
deep cervical glands. The nerves are the superior laryngeal, and the inferior or 
recurrent laryngeal branches of the pneumogastric nerves, joined by filaments from 
the sympathetic. The superior laryngeal nerves supply the mucous membrane of 
the larynx and the Crico-thyroid muscles. The inferior laryngeal nerves supply the 
remaining muscles. The Arytenoid muscle is supplied by both nerves. 


THe Tracuza. (Fig. 514.) 


The trachea, or windpipe, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, which extends from the lower part of the larynx, on a level 
with the sixth cervical vertebra, to opposite the fourth, or sometimes the fifth, 
dorsal, where it divides into the*two bronchi, one for each lung. The trachea 
measures about four inches and a half in length; its diameter, from side to side, is 
from three-quarters of an inch to an inch, being always greater in the male than 
in the female. 

Relations.—The anterior surface of the trachea is convex, and covered in the 
neck, from above downwards, by the isthmus of the thyroid gland, the inferior 
thyroid veins, the arteria thyroidea ima (when that vessel exists), the Sterno-hyoid 
and Sterno-thyroid muscles, the cervical fascia (in the interval between those 
muscles), and, more superficially, by the anastomosing branches between the 
anterior jugular veins; in the thorax it is covered from before backwards by the 
first piece of the sternum, the remains of the thymus gland, the left innominate 
vein, the arch of the aorta, the innominate and left carotid arteries, and the deep 
cardiac plexus. It lies upon the esophagus, which is dirgcted to the left near the 
arch of the aorta; laterally,.in the neck, it is in relation with the common carotid 
arteries, the lateral lobes of the thyxsid gland, the inferior thyroid arteries, and 
recurrent laryngeal nerves; and, in the thoraz, it lies in the interspace between 
the pleurs, having the pneumogastric nerve on each side of it. 

The Right Bronchus, wider, shorter, and more horizontal in direction than the 
left, is about an inch in length, and enters the right lung, opposite the fifth dorsal 
vertebra. The vena azygos arches over it, from behind ; and the right pulmonary 
artery lies below, and then in front of. it. 

The Left Bronchus is smaller, more oblique, and ee than the right, heing © 
nearly two inches in length. It enters the root of the left lung, opposite the sixth 
dorsal vertebra, about an inch lower-than the right bronchus. It passes beneath 
the arch of the aorta, croseés, in front of the asophagus, the thoracic duct and 
the descending aorta, and has the lei: pulmonary artery lying at first above, and 
then. in froné of it. If a transverse section is made across the trachea, a short 
distance above its point of bifnreation, and a bird’s- -eye view taken of its interior. 
(fig..515), the septam: placed at the bottom of the traches and separating the two 

bronchi will be seen to occupy the left of the median line, as was first shown:Sy 
is Goodall, of Dublin,.so that any solid body dropping into the traches would 
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naturally be directed towards the right bronchus, and this tendency is undoubtedly 
aided by the larger-size of this tube as compared with its fellow. This fact serves 


Fie. 514.—Front View of Cartilages of Larynx: the Trachea and Bronchi. 
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Fia. 515.— Transverse Section of the Trachea, just above its Bifurcation, 
‘with a Bird's-eye aay of the Interior. 





to explain why a foreign substance in the traches ‘generally falls into the right 
bronchus. 
Structure.—Tho trachea is: scmsoud ot frigsletak cartilaginous rings, Sbrous 
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mapper muscular fibres, longitudinal yellow elastic fibres, mucous membrane, 

The Cartilages vary from sixteen to twenty in number: each forms an imper- 
fect ring,.which surrounds about two-thirds of the cylinder of the trachea, being 
imperfect,behind, where the tube is completed by fibrous membrane. The carti- 
lages are placed horizontally above each other, separated by narrow membranous 
intervals. They measure about two lines in depth, and half a line in thickness. 
Their outer surfaces are flattened, but internally they are convex, from being thicker " 
in the middle than at the margins. The cartilages are enclosed in an elastic ibrodk” 
membrane, which forms a double layer ; one layer, the thicker of the two, passing 
over the outer surface of the ring, the other over the inner surface: at the upper 
and lower margins of the cartilages these two layers blend together to formasingle . 
membrane which connects the rings one with another. They are thus, as it were, 
imbedded in the membrane. In the space behind, between the extremities of the 
rings, the membrane forms a single distinct layer. The peculiar cartilages are the 
first and the last. , 

The first cartilage is broader than the rest, and sometimes divided at one end ; 
it is connected by fibrous membrane with the lower border of the cricoid cartilage, 
with which, or with the succeeding cartilage, it is sometimes blended, 

The last cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged into a triangular hook-shaped process, which curves down- 
wards and backwards between the two bronchi. It terminates on each side in an 
imperfect ring, which encloses the commencement of the bronchi. The cartilage 
above the last is somewhat broader than the rest at its centre. Two or more of the 
cartilages often unite, partially or completely, and are sometimes bifurcated at their 
extremities. They are highly elastic, and seldom ossify, even in advanced life. In 
the right bronchus the cartilages vary in number from six to eight ; in the left, from 
nine to twelve. Thay are shorter and narrower than those of the trachea. 

The Mdscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from 
the inner surfaces of the ends of the tracheal cartilages, and from the fibgous 
membrane. | | e 

The transverse fibres (Trachealis muscle, Todd and Bowman), the most internal, 
form a thin layer, which extends transversely between the ends of the cartilages 
and the intervals between them at the posterior part of the trachea. The muscular 
fires are of the unstriped variety. - | 

The elastic fibres form a complete lining to the entire cylinder of the trachea, 
external to the mucous membrane: they are most abundant at the posterior part of 
the tube between the extremities of the rings, where theyare colleeted into distinct 
longitudinal bundles, and are especially numerous about the bifurcation of the 
trachea. They may be traced downWards as a continuous membrane to the ulti- 
mate rarnifications of the bronchial tubes. The fibres are contained in a loose sub- 
mucous tissue, which contains numerous mucous glands. 

The Mucous Membrane contains a large amount of lymphoid tissue. It pre- 
sents a well-marked basement membrane, supporting a layer of columnar ciliated 
epithelium, between the deeper ends of which are smaller, round or elongated 
cells. It is continuous above with that of the larynx, and below with that of the 
lungs, , es : - a 
othe Tracheal Glands are found in great abundance at the posterior part of the 
trachea. They are amall flattened, ovoid bodies, placed upon the outer surface ‘of 
the fibrous layer, each furnished with an excretory duct, which pierces the fibrous 
and ‘muscular layers, and opens on the surface of the mucous membrane: Some * 
glands of smaller size are also foundat the sides of the trachea, between the layers _ 
of fibrous tissue connecting the rings, and others immediately beneath the mucous 
coat. The secretion from these glands serves to lubricate the inner surface of the 

'. Vessels and: Nerves.-~The trachea is supplied with blood by the inferior thyraid - 
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arteries. The veins terminate in the thyroid venous plexus. The nerves are 
derived from the pneumogastric and its recurrent branches, and from the sympa- 
thetic. | a = : 
Surgical Anatomy.—The air-passages may be opened in two different situations: 
through the scion Aivveoid membrane (laryngotomy), or in some part of the traches 
Serepemtiel (1 and to these some surgeons have added a third method, by opening the 
crico-thyroid membrane and dividing the cricoid cartilage with the upper ring of the 
trachea (laryngo-tracheotomy). The student should carefully consider the relative 
_anatomy of the air-tube in each of these situations (fig. 516). 

' Laryngotomy is anatomically the most simple operation, it can most readily be per- 
formed, and should always be preferred when particular circumstances do not render the 
operation of tracheotomy absolutely necessary. 

The crico-thyroid membrane is very superficial, being covered only in the middle line 

by the akin, superficial fascia, and the deep fascia. On each side of the middle line it is 
so covered by the Sterno-hyoid and Sterno-thyroid muscles, which diverge slightly from 
each other at their parts, leaving a slight interval between them, On these museles 
rests the anterior jucalar vein. The only: vessel of any importance in connection with this 
operation is the crico-thyroid artery, which crosses the crico-thyroid membrane and which 
may be wounded, but rarely gives rise to any trouble. The operation is performed thus: 


Fia. 516.—Surgical Anatomy of Laryngo-Tracheal Region. 
In the Infant. 


-. ~ 
+ & mn tr PISS 
Pp cw ah ree ay 





Thyroid body 
(getieowe ) 


of the neck, and the crico-thyroid depression felt for. A vertical incision is then mad 
through the akin, in the middle line over this spot, and carried down through the fascia 
until the crico-thyroid membrane is exposed. A cross cut is.then made through the 
membrane, close to the upper border of the cricoid cartilage, so as to avoid if possible the 
crico-thyroid sags f and a tracheotomy tube introduced. It has been recomm a5 f 
more rapid way 0 forming the operation, to make a transverse instead of a longitu- 
dinal cut through 


the head being thrown back and steadied by an assistant, the finger is passed over the front 
6 


oe : an a orbapines abchap a a i a at once into the air- oe It 
seen, however, that in operating in this e anterior jugniar veins W in 
danger of being wounded. i ; ; 

Tracheotomy may be Lnshi pas either above or below the isthmus of the thyroid body : 
or this structure may be divided and ‘the trachea opened beneath it. | 

The isthmus of the thyroid gland usually crosses the second and third rings of the 
trachea ; along its upper border is frequently to be found a transverse communicat- 
ing branch between the superior thyroid veins; and the. i us itself is covered by a 
venous plexus, formed between the thyroid veins of opposite sides. Theoretically, therefore, 
‘it is advisable to avoid dividing this structure in opening the trachea; 

Above the isthmus the , is comparatively supériicial, being covered by the-sltin, 
euperficial feacia, deep fascia, Sterno-hyoi end tiecil ineacies, da second layer of the 
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in, whioh, attached above to the lower border of the hypid bone, desoends beneath 
auscles to the thyroid body, where it divides into two layers and encloses the isthmus. 
‘Below the isthmus the trachea lies much more oo , and is covered by the Sterno- 
id and the Sterno-thyroid muscles, and ph pry ices areolar tissue, in which is.a 
s of vems, some of them of large size, which converge to two trunks, the inferior 
thyroid vejna, which descend on either side of the median line on the front of the trachea, 
open into the innominate veins. In the infant the thymus gland ascends a variable 
distance along the front of the trachea; and opposite the episternal notch, the windpipe is 
crossed by the left innominate vein. Occasionally also in young subjects the innominate 
artery crosses the tube obliquely above the level of the sternum. The arteria thyroidea 
ima, when that vessel exists, passes from below upwards, along the front of the trachea. 

From these observations it must be evident that the trachea can be more readily 
opened above, than below, the isthmus of the fey body. 

Tracheotomy above the isthmus is ed thus: the tient should, if possible, be 
laid on his back on a table in a good light. A pillow is to be placed under the shoulders and 
the head thrown back and steadied by an assistant. The surgeon standing on the right 
side of his patient makes an incision an inch and a half to two inches in length in the 
median line of the neck from the top of the cricoid cartilage. The incision must be made 
exactly in the middle line so as to avoid the anterior jugular veins, and after the superficial 
structures have been divided, the interval between the Sterno-hyoid muscles must be 
found, the raphé divided, and the muscles drawn apart. The lower border of the 
cricoid cartilage must now be felt for, and the upper part of the trachea exposed from this 
point dowmwards in the middle line. Bose bas recommended that the layer of fascia in 
front of the trachea should be divided transversely at the level of the lower border of the 
cricoid cartilage, and having been seized with a pair of forceps, pressed downwards with 
the handle of the scalpel. By this means the isthmus of the thyroid gland is de d 
and is saved from danger of being wounded, and the trachea clearly exposed. ‘The 
trachea is now transfixed with a hook and drawn forwards in order to steady 
it, and is then opened by inserting the knife into it and dividing the two or three 
upper rings*ef the trachea from below upwards. If the trachea is to be opened below 
the isthmus, the incision must be made from a little below the ‘cricoid cartilage to the top 
of the sternum. 

In the child the trachea is sMaller, more deeply placed, and more movable than 
in the adult. In fat or short-necked people, or in those in whom the muscles of the neck 
are fromingnily developed, thé trachea is more deeply placed than in the opposite 
conditions. ! 
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Each lung is invested, upon its external surface, by an exceedingly delica 
serous membrane, the pleura, which encloses the organ as far as its root, and 18 
then reflected upon the inner surface of the thorax. The portion of the serous 
membrane investing the surface of the lung is called the plewra pulmonalis (vis- 
cpral layer of pleura), while that which lines the inner surface of the chest is called 
the pleura costalis (parietal layer of pleura). _The interspace or cavity between 
these two layers is called the cavity of the pleura: Each pleura is therefore a shut 
sac, one occupying the right, the other the left half of the thorax; and they are 
perfectly separate, not communicating with each other. The two pleure do not 
meet in the middle line of the ch@st, excepting opposite the upper part of the 
second piece of the sternum ; an interspace being left between them, which con- 
tains all the viscera of the thorax excepting the lungs : this is the mediastinum. 

Reflections of the Pleura (fig. 517).— Commencing at the sternum, the pleura 
passes outwards, covers the costal cartilages, the inner surface of the ribs and 
Intercosta] muscles, and at the back part of the thorax passes over the thoracic 
ganglia and their branches, and is reflected upon the sides of the bodies of the 
‘vertebra, where it is separated by a uarrow interspace from the opposite gleura, 
the posterior médiastinum. From the vertebral column the pleura passes to the 
side of the pericardium, which it covers to a alight extent: it then covers the back 
part of the root of the lung, frem the lower border of which a triangular fold 
descends vertically by the side of the posterior mediastinum to the Diaphragm. . 
This fold is the broad ligament of, the lung, the ligamentum latum pulmonis, and 
serves to retain the lower part of that organ in position. From the root, the 
pleura may be traced over the convex surface of the lung, the summit and base, 
and also over the sides of the fissures between the lobes. It covers its anterior 
surface and the front. part of its root, and is reflected upon the side of the peri- 
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cardium to the inner surface of the sternum. Below, it covers the upper surface 
of the Disphragm. Above, its apex projects, in the form of a cul-de-sac, through 
the superior opening of the thorax into the neck, extending from one to two inches 
above the margin of the first rib, and receives the summit of the corresponding 
lung; this sac is strengthened, according to Dr. Sibson, by a dome-like expansion 
of fascia, derived from that covering the lower part of the Scaleni muscles. 

A little above the middle of the sternum, the contiguous surfaces of the two 
pleure are sometimes in contact for a slight extent ; but above and below this point, 
the interval left between them forms the anterior mediastinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid ; its outer surface is intimately adherent to the surface of the lung, and to the 
pulmonary vessels as they emerge from the pericardium ; it is also adherent to the 
upper surface of the Diaphragm: throughout the rest of its extent it is somewhat 
thicker, and may be separated from the adjacent parts with extreme facility. 


Fia. 517. —A Transverse Section of the Thorax, showing the relative Position of the 
Viscera, and the Reflections of the Pleure. 
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The right pleural sac is shorter, wider, and reaches higher in the neck than 
the left. : 

Vessels and Nerves.—The arteries of the pleura are derived from the inter- 
costal, the internal mammary, the musculo-phrenic, thymic, pericardiac, and 
bronahial. The veins correspond to the arteries. The lymphatics are very nume- 
rous. The nerves are derived from the phrenic and sympathetic (Luschka). 
Kolliker states that nerves accompany the pmeeres of the bronchial arteries in 
the pleura pulmonalis. ’ 


MEDIASTINUM. 


The mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleurew. It extends from the sternum in front to the 
spine behind, and contains all the viscera in the thorax tl arin a larigs. The 
mediastinum may be divided for purposes of description into two parte: an 
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upper portion, above the upper level of the pericardium, which is named the 
Superict mediastinum (Struthers), gnd.a lower portion, below the upper level of 
the pericardiam. This lower portion is again subdivided into three : that part which 
is contained and filled by the pericardium and its contents, the middle mediastinwm ; 
that part which is in front of the pericardium, the anterior mediastinum ; and that 
part which is behind the pericardium, the posterior mediastinum. 


Fia. 518.—The Posterior Mediastinum. 
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The superior mediastinum is that portion of the interpleural space which lies 
above the upper level of the pericarditm between the manubrium sterni in front, and 
the upper dorsal vertebre behind. It is bounded below by a plane passing back- 
wards from the junction of the manubrium and gladiolus sterni to the lower part 
of the body of the fourth dorsal vertebra (Thane) or third dorsal vertebra 
(Struthers). It contains the origins of the Sterno-hyoid and Sterno-thyroid 
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muscles and the lower ends of the Longus.colli muscles ; tha tenbaseebas eactingot 
the arch of the sorta; the innominate, the left carotid and subclavian arteries ; 
the superior vena cava and the innominate veina, and the left superior intercostal 
vein; the pneumogastric, cardiac, phrenic, and left recurrent laryngeal nerves ; 
the trachea, oesophagus, and thoracic duct; the remains of the thymug gland and 
lymphatics. 

The anterior mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel with the sternum, but directed 
obliquely from above downwards and to the left of the median line; it if broad 
below, narrow above, very narrow opposite the second: piece of the sternum, the 
contiguous surfaces of the two pleure being occasionally united over a small space. 
The anterior mediastinum contains‘the origins of the Triangularis sterni muscles, 
the internal mammary vessels of the left side, and.a quantity of loose areolar 
tissue, in which some lymphatic vessels are found ascending from the convex 
surface of the liver, and two or three lymphatic glands (anterior mediastinal 
glands). 

The middle mediastinum is the broadest part of the interpleural space. It 
contains the heart, enclosed in the pericardium, the ‘ascending aorta, tne superior 
vena cava, the bifurcation of the trachea, the pulmonary arteries and veins, and 
the phrenic nerves. 

The posterior medisstinum is an irregular triangular space, ranning parallel 
with the vertebral column ; it is‘bounded in front by the pericardium and roots of 
the lungs, behind by.the vertebral ‘column from the lower border ef the fourth 
dorsal vertebra downwards, and on either side by the pleura. It contains the 
descending portion of the arch and descending thoracic. sorta, the greater and 
lesser azygos veins, the pneumégastric and splanchnic nerves, the csophagus, 
thoracic duct, and some lymphatic glands, | P 


Tas Lunes. 


. ” The Lungs are the essential organs of respiration; they are two in number, 

placed one in each of the lateral cavities of the chest, separated from each other by 
the heart and other contents of the mediastinum. Each lung is conical in shape, 
and presents for examination aD apex, & base, two borders, and two surfaces (see 
fig. 519). 

The apex forms a tapering cone which extends into the root of the neck, about 
an inch to an inch and a half above the level of the first rib. 

The base is broad, eoncave, and rests upon the convex surface of the Dia- 
phragm ; its circumference is thin, and fits into the space between the lower ribs 
and the costal attachment of the Diaphrigm, extending lower down externally 
and behind than in front. 

The external or thoracic surface is smooth, convex, of considerable extent, 
and corresponds to the form of the cavity of the chest, being deeper behind than 
in front. 

The inner surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep fissure (the hilum 
pukmonis), which gives attachment to the root of the lung. . 

The posterior border is rounded and broad, and is received in the deep con- 
cavity on either side of the spinal column. It is much longer than the anterior 
border, and projects below between the ribs and the Diaphragm 

The anterior border is thin and al snd overlaps the front of the peri- 
eardium. 

The anterior border of the right lung corresponds to the median line of the 
chest, from the junction of the first and second pieces of the sternum as low as. 
the sixth costal cartilage. The anterior border of the left lung lies in the mid-line 
only as low as the fourth costal cartilage; below this it presents a V-shaped 
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notch, formed at the expense of the left lung, in which the pericardium is exposed. 
The two lungs are therefore in contact in the middle line, the pleura only being 
i , between the levels of thé second and fourth costal cartilages. 

Each lung is divided into two lobes, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of the organ, 
about three inches from its apex, downwards and forwards to the lower part of its 
anterior border. This fissure penetrates nearly to the root. In the right lung 
the upper lobe is partially divided by a second and shorter fissure, which extends 
from the middle of the preceding, forwards and upwards, to the anterior margin 
of the organ, marking off a emall triangular portion, the middle lobe. | 

The right lung is the larger and heavier; it is broader than the left, owing 
to the inclination of the heart to the left side; it is aleo shorter by an inch, in 


Fia. 519.—Front View of the Heart and Lungs. 
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consequence of the Diaphragm rising higher on the right side to accommodate the 
liver. 

A little above the middle of the inner surface of each lung, and nearer its pos- 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. The root is formed by the bronchial tube, the pulmonary 
artery, the pulmonary veins, the bronchial arteries and -veins, the pulmonary 
plexus of nerves, lymphatics, bronchial glands, and areolar tissue, all of which are 
enclosed by a reflection of the pleura... The root of the right lung hes behind the 
superior vena cava and ascending portion of the arch of the aorta, and below the 
vena azygos. ‘That of the left lung passes beneath the arch of the sorta, and in 
front of the descending sorte; the phrenic nerve and the anterior pulmonary 
plexus lie in front of each, and the pnoumogastric and posterior. pulmonary: plexus 

The chief structures composing the reot of each lung are. arranged in a similar 
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manner from. before backwards on both sides, vis.: the pulmonary veins most 

‘ antprior.; the pulmonary artery in the middle; and the bronchus, together with 
the bronchial vessels, behind. From above downwards, on the two sides, their 
arrangement differs, thus : 

On the right side their position ip euaines pulmonary artery, pulmonary 
veins; but on the left side their position is—pulmonary artery, bronchus, pul- 
monary veins; which is accounted for by the bronchus bemg placed on a lower 
level on the left than on the right side, in order that it may pass under the arch 
of the aorta. 

The weight of both lungs together is about forty-two ounces, the right lung 
being two ounces heavier than the left; but much variation is met with according 
to the amount of blood or serous fluid they may contain. The lungs are heavier 
in the male than in the female, their proportion to the body being, in the former, 
as 1 to 37, in the latter as 1 to 43. The specific gravity of the lung-tissue varies 
from 0'345 to 0°746, water being 1,000, 

The colour of the lungs at birth is a pinkish white; in adult life, a dark slate- 
colour, mottled in patches; and as age advances, this mottling assumes a black 
colour. The colouring matter consists of granules of a carbonaceous substance 
deposited in the areolar tissue near the surface of the organ. It increases in 
quantity as age advances, and is more abundant in males than in females. The 
posterior border of the lung is usually darker than the anterior. The surface of 
the lung is smooth, shining, and marked out into numerous polyhedral spaces, 
indicating the lobules of the organ: the area of each of these spaces is crossed by 
numerous lighter lines. 

The substance of the lung is of a light, porous, spongy texture; it floats in water, 
and crepitates when handled, owing to the presence: of air in the tissue; it is also 
highly elastic; hence the cellapsed state of thee organs when they are removed 
from the closed cavity of thejthorax. 

Structure.—The lungs are composed of an external serous coat‘ a subserous 
areolar tissue, and the pulmonary substance or parenchyma. 

The serous coat is derived from the pleura; it is thin, transparent, and invests 
the entire organ as far as the root. 

« The sebserous areolar tissue contains a large proportion of elastic fibres ; it 
invests the entire surface of the lung, and extends inwards between the lobules. 

The parenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are.quite distinct from one another, and 
may be teased asunder without much difficulty in the foetus. The lobules vary in 
size: those on the surface are large, of pyramidal form, the base turned towards 
the surface; those in the interior smaller, and of various forms. Each lobule is 
composed of one of the ramifications of the bronchial tube and its terminal air- 
cells, and of the ramifications of the pulmowary and bronchial vessels, lymphatics 
and nerves; all of these structures being connected together by areolar fibrous 
tissue. 

The bronchus, upon entering the substance of the lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes three branches arise 
together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions of the bronchi enters a pulmonary 
lobule (lobular bronchial tude), and, again subdividing, ultimately terminates in 
the intercellular passages and air-cells of which the lobule is composed. Within 
the lungs the bronchial tubes are circular, not flattened, and. their constituent 
elements present the following peculiarities of structure. , 

Tie caritlages are not imperfect rings, but consist of thin lamine, of varied 
form and size, scattered irregularly along the gides of the tube, being most distinct 
at the points of division of the bronchi. They may be traced into tubes, the 
diameter of which is only one-fourth of a line. Beyond. this point the tubes 
are wholly membranous. The fibrous coat and the longitudinal elastic fibres:are 
continued into the smallest ramifications of the bronchi, The muscular coat is 
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disposed in the form of a continuous. layer of -annular fibres, which may be traced 
upon the smallest bronchial tubes: they consist of the unstriped variety of 
muscular fibre. The mucous membrane lines the bronchi and its ramifications - 
throughout, and is covered with columnar ciliated epithelium. : 
_  Aecorging to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and: subdivide from four to nine times, 
according to the size of the lobule, continuing te diminish ‘in size until they attain 
a diameter of z/; to x of aninch. They then become changed in structure, losing 
their cylindrical form, and are continued onwards as irregular passages (infundtbula, 
—intercellular passages, Rainey—air-sace, Waters), through the substance of the 
lobule, their sides and extremities being closely covered by numerous sacoular 
dilatations, the atr-cells. This arrangement resembles most closely the naked-eye 
appearances observed in the reticulated structure of the lung of the tortoise and 
other Reptilia. Opinions have differed as to the existence of communications or 
anastomoses between the intercellular passages, or air-sacs. According to Dr. 
Waters,t+ these air-sacs, as he terms them, are arranged in groups, or ‘ lobulettes,’ 
of five or six, which spring from the terminal dilatation of a single bronchial tube, 
but have no other communication with each other, or with neighbouring lobu- 
lettes, thah that which is afforded by their common connection with the bronchial 
tubes. 

The atr-cells, alveoli (W ater), are small, polyhedral, alveolar recesses, separ: 
ated from each other by thin septa, and communicating freely with the intercellular 
passages or air-sacs. They are well seen on. the’ surface of the lung, and vary 
from y})th.to 7yth of an inch m diameter ; being largest. on the surface, at the 
thin borders and at the apex, and amallest in the interior.. 

The constituent elements of the’bronchial tubes at their termination in the inter- 
cellular passages become changed: their walls are, now formed by an interlacing of 
the longitudinal elasfic bundles with fibrous tissue; the muscular fibres disappear, 
and the mucous membrane becomes thin and delicate, and lined with a layer of 
tesselated epithelium. The latter membrane lines the air-cells, and forms by its 
reduplications the septa intervening ‘between them. 

The Pulmonary Artery conveys the venous blood to the lungs : it divides “int® 
branches which accompany the bronchial tubes, and terminates in a dense capillary 
network, upon the walls of the intercellular passages and air-celis, From this 
network the radicles of the pulmonary veins arise; coalescing into large branches, 
they accompany the arteries, and retarm the blood, purified by its passage through 
the capillaries, to the left auriqle-of the heart. In the lung, the branches of the 
pulmonary artery are usually above and in front of a bronchial tube, the vein 
below. 

The Pulmonary Capittaries form siecunee which lie ‘immiediately beneath the 
mucous membrane, in the walls and*septa of the air-cells, and of the intercellular 
passages. In the septa between.the air-cells the capillary network forms a single 
layer.. The capillaries form a very minute network, the meshes of which are 
smaller than the vessels themselves ; t their walls are also exceedingly thin. The 
vessels of neighbouring lobules are distinot from each other, and do not anastomone ; 
and, according to Dr. Waters,those/of the separate groups of intercellular passages, 
or air-saes (which groups he denominates lobulettgs), are also independent; so that 
in the septa between two adjoining lob there would be a. double layer of 
capillaries, one layer belonging to each of the adjacent ait-sacs, or intercellular 
passages. If this is really the arrangement of thie vessels, it would follow that, in 
the septa between the air-cells (or alveoli), the blood in ‘the capillaries would be 
exposed on all sides to the action of the air, since it is circulating in a single 

7" of yeosela, which is-in contact with the membrane of the rae on 
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both sides ; but.that, in the septa between the intercellular passages (or air-sacs) 
the para in the double layer of capillaries will be in contact with the air on one 
side only. 

The Bronchial Arteries supply blood for the nutrition of the lung: they are 
derived faom the thoracic aorta, and, accompanying the bronchial tubes, are dis- 
tributed to the bronchial glands, and upon the walls of the larger bronchial tubes 
and pulmonary vessels, and terminate in the deep bronchial veins. Others are dis- 
tributed in the interlobular areolar tissue, and terminate partly in the deep, partly 
in the superficial, bronchial veins. Lastly, some ramify upon the walls of the 
smallest bronchial tubes, communicate with the pulmonary capillary plexus, and 
terminate in the pulmonary veins. 

The Bronchial Vein is formed at the root of the lung, receiving superficial and 
deep veins corresponding to branches of the bronchial artery. It does not, how- 
ever, receive all the blood supplied by the artery, some of it passing into the 
pulmonary vein. It terminates on the right side in the vena azygos major, and on 
the left side in the superior intercostal vein. 

The Lymphatics consist of a je ania and deep set: they terminate at the 
root of the lung, in the bronchial glan 

Nerves.—The lungs are supplied a the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and pneumogastric. 
The filaments from these plexuses accompany the bronchial tubes, upon which 
they are lost. Small ganglia are found upon these nerves. 


THyrom GLAND. . 


The thyroid gland bears much resemblance in structure to other glandular 
organs, and was formerly classified together with the thymus, suprarenal capsules, 
and spleen,,under tht head of ductless glands, since it has no excretory duct. Its 
function is unknown, but, from its situation in connection with the trachea and 
larynx, the thyroid body is usually described with those organs, although it takes 

no part in the function of oe 
a8 It is situated at the upper part of th 
se Tirol of an Infonk. - trachea, and consists of two lateral lobes, 
placed one on each side of that tube, and 
connected together by a narrow trans- 
verse portion, the isthmus. 

Its anterior surface is convex, and 
covered by the Sterno-hyoid, Sterno- 
thyroid, and Omo-hyoid muscles. 

Its lateral surfaces, also convex, lie in 
contact with the sheath of the common 
carotid artery. 

Its posterior surface is concave, and 
embraces the trachea and larynx. The 
posterior borders of the gland extend 
as far back as the lower part of the 


The thyroid is of a. brownish-red 
colour. Its weight varies from one to 
two ounces. It is larger in rare than 
in males, and becomes y inereased 

eck unre reucict in size during serene “It occa. 

© — gionally becomes enormously . hyper 
trophied, constituting the disease called bronchocele, ot gottre. Hach tobe i is 
somewhat conical in shape, about two inches in length, and three-quarters of an 
inch +6 an inch and a quarter in breadth, the right lobe being the larger-‘of 
the two. 
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The isthmus connects the lower third of the two lateral lobes; it measures 
about half an inch in breadth; and the same in depth, -and usually covers the 
second and third rings of the trachea. Its situation presente, however, many varia- 
tions, point of importance in the operation of tracheotomy. een the 
isthmus is altogether wanting. 

A third lobe, of conical shape, talled: the pyramid, occasionally arises | ffom the 
upper part of the isthmus, or from the adjacent portion of: either lobe, but most 
commonly the left, and ascends as high as the hyoid bone. It is occasionally 
quite detached, or divided into two parts, or altogether wanting. 

A few muscular bands are occasionally found attached, above, to the body ot 
the hyoid bone, and below to the isthmus of the gland, or its pyramidal process. 
These form a muscle, which was named by Sémmerring the Levator glandule 
thyrovdea. 

Structure.—The thyroid body is invested by a thin capsule of connective tissue, 
which projects into its substance and imperfectly divides it into masses of irregular 


Fie. §22.—-Minute Structure of Thyroid. From a Transverse Section of the Thyroid of a 
Dog. (Semi-diagrammatic.) From Dr. Baber’s paper, Philosophical Transactions of 
the Royal Society, vol. elxvi. pt. ii, p. 557. 
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A, Lamen of un artery, susnin transverse section. 3B, Oross igre pigeon hl drs eae vessel that surrounds it, 
filled with a ular material, 0. Contents of the hich present a.similar appearance to B. D. Walls 
of giand- ea, the epithelial cells of which are flattened by the action of reagents, 


form and size. When the organ is ont into, it is seen to be made up of a number 
of closed vesicles, containing a yellow glairy fluid, and separated from each other by 
intermediate connective tissue. 

According to Dr. Baber, who has recently published some important observe. 
tions on the minute structure of the thyroid,* the vesicles of the thyroid of the 
adult,animal are generally. closed cavities ; but in some young animals (¢.g. young 
dogs) the vesicles are more or less tubular and branched. This appearance he 
supposes to be due to the mode of growth of the gland, and merely indicating that 
an increase in the number of vesicles is taking place. Hach vesicle is lined by a 
ingle layer of epithelium, the cells of which, though differing somewhat in shape 
in different animals, have always a tendency teassume a columnar form. Between 
the epithelial cells exists a delicate reticulum. The. vesicles are of Various sizes 
and shapes, and contain as a normal product.a viscid, homogeneous, sami Avid, 


dae ‘Researches on the Minute Strnotire of the Thyroid Gland,’ Phil. Trane. Part iii. 
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slightly: yellowish’ material, ‘which frequently contains blood; the red corpuscles 
of which are found in it in various gtages of disintegration and decolourisation, the 
yellow tinge being probably due to the hemoglobin, which is thus set free from 

-the coloured corpuscles. Baber has also described in the thyroid gland of the dog 
large round cells (‘ parenchymatous cells ’), each provided with a single oval-shaped 
nucleus, which migrate into the interior of the #land-vesicles. 

_ The capillary blood-vessels form a dense plexus in the connective tissue around 
the vesicles, between the epithelium of the vesicles and the endothelium of the 
lymph-spaces, which latter surround a greater or smaller part of the circumference 
of the vesicle, These lymph-spaces empty themselves into lymphatic vessels, 
which ran in the interlobular connective tissue, not uncommonly surrounding the 
arteries which they accompany, and communicate with a network in the capsule 
of the gland. Baber has found in the lymphatics of the thyroid a viscid 
material which is morphologically identical with the normal constituent of the 
vesicle, 

From this it follows that one of the functions of the thyroid is the destruction 
of the coloured corpuscles in the vesicles, and their removal and final discharge 
into the general circulation by the lymphatics. 

Vessels and Nerves.—The arteries supplying the thyroid are the superior and 
inferior thyroid, and sometimes an additional branch (thyroidea, media, or ima) 
from the arteria innominata, or the arch of the aorta, which ascends upon the 
front of the trachea. The arteries are remarkable for their large size and frequent 
anastomoses. The veins form a plexus on the surface of the gland, and on the 
front of the’trachea, from which arise the superior, middle, and inferior thyroid 
veins; the two former términating in the internal jugular, the latter in the vena 

innominata. The lymphatics axe numerous, of large size, and terminate in the 
thoracic and right lymphatic ducts. They are thus described by Frey :—‘ The 
whole envelope of tht organ is covered by knotted trunks, which take their origin 
from a network of very complicated canals, situated in a deeper layer of the 
former. This latter network is formed around the secondary lobules of the gland 
by the reticular intercommunications of these canals (fig. 521, f). From .,the 
peripheral network formed of canals burrowing. through the connective tissue ef 
the capsule, lateral ramifications are given off which penetrate into the interior, 
and gradually enclose the ‘primary lobes in complete rings, or more or less perfect 
arches (d,d). From these a few fine terminal passages with blind ends (e) are 
seen sinking in between the different vesicles.’ The nerves are derived from the 
pneumogastric,* and from the middle and inferior cervical ganglia of the sym- 
pathetic. 


Tayyus Guanp. 


The thymus gland presents much resemblance in structure to other glandular 
organs, and is another of the organs which used formerly to be denominated 
ductiess glands. 

The thymus gland is a temporary organ, attaining its full size at the end of the 
second year, when it ceases to grow, and gradually dwindles, until at puberty it 
has almost disappeared, If examined when its growth is most active, it will be 
found to consist of two lateral lobes placed in close contact along the middle line, 
situated partly in the superior mediastinum, partly in the neck, and extending 
from the ‘fourth costal cartilage upwards, as high as the lower border of the 
thyroid gland. It iswovered by the sternum, and by the origins of the Sterno- 
hyoid and Sterno-thyroid muscles. Below it rests upon the pericardium, being 
separated from the arch of the aorta and great vessels by the thoracic fascia. In 
the ‘neck it lies on the front and sides of the trachea, behind the Sierno-hyoid and 
Sterno-thyroid-muscles.. The two lobes generaily differ in size; they are ovce- 

ee denies that the su of these nerves, deriving them entirely froth 
ao Bos — bplieg any cS “it: sag de 
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sionally united, do as to form = single mass; and sometimes: separated by an 
intermediate lobe. . The thymus is of a pinkish-grey colour, soft, and lobulated 
on its surfaces. It is about two inches in length, one and a half in breadth 
below, and about three or four lines in thickness. Ai birth it weighs one half 
an ounce, 

Structure.—Each lateral lobe ts composed of numerous lobules, held together 
by delicate areolar tissue; the entire gland being enclosed in an investing capsule 
of a similar but denser structure. The primary lobules vary in size from a pin’s 
head to a small pea, and are made up of a number of small nodules or follicles, 
which are irregular in shape and are more or less fused together, espevially 
towards the interior of the gland. According to Watney, each follicle consists of 
a medullary and cortical portion, which differ.in many essential particulars from 
each other. The corticad portion is mainly composed of lymphoid cells, supported 
by a delicate reticulum. In addition to this reticulum, of which traces only are 
found in the medullary portion, there is also a network of finely branched cells, 
which is continuous with a similar network in the medullary portion. This net- 
work forms an adventitia to the blood-vessels. In the medullary portion there are 


Fia. 523- 
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but few lymphoid cells, but there are, especially towards the centre, granular cells 
and concentric corpuscles. The granular cells are rounded or flask-shaped masses, 
attached (often by fibrillated extremities) to blood-vessels and to newly formed 
connective tissue. The concentric corpuscles are composed of a central mass, 
consisting of one or more granular cells, and of a capsule, which is formed of 
epithelioid cells, which are continuous with the branched cells forming the 
network mentioned above. 

Each follicle is surrounded by a capillary plexus, from which vessels pass into 
the interior, and radiate from the periphery towards the centre, and form.a second 
zone just within the margin of the medullary portion. In the centre of the medulla 
there are very fow vessels, and they are of minate size. 

Dr. Watney has recently made the important observation: that hemoglobin is 
found in the thymus, either in cysts or in cells situated near to, or forming part 
of, the concentric corpuscles. This hemoglobin varies from granules to, masses 
exactly resembling coloured blood-corpuscles, oval in the bird, reptile, and fish; 
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ciroular in all mammale, except in the camel. Dr. Watney has also discovered, 
in the lymph issuing from the thymas, similar cells to those found in the gland, 
and, like han ook containing hemoglobin, either in the form of granules or masses, 
From these facts he arrives at the physiological conolusion that the thymus is one 
source of the coloured blood-corpuscles. 

These points are illustrated in the accompanying drawing by Dr. Watney 
(fig. 524), for which I have to express my thanks to him. 

Vessels and Nerves.—The arteries supplying the thymus are derived from 
the internal mammary, and from the superior and inferior thyroid. The veins 
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terminate in the left vena innominata, and in the thyroid veins. The lymphatics 
are of large size, arise in the substance of the gland, and are said to terminatg in 
the internal jugular vein. Sir A. Cooper believed that these vessels carried into 
the blood the secretion formed in the substance of the thymus. The nerves are 
exceedingly minute; they are derived from the pneumogastric and sympathetic. 
Branches from the descendens noni and phrenic reach the investing. ial but 
do not penetrate into the substance of the gland. 


The Urinary Organs. 


Tum Kipneys. 


HE Kidneys, two in number, are situated in the back part of the abdomen, and 

are for the purpose of separating from the blood certain materials, which, when 

dissolved in a quantity of water, also separated from the blood by the kidneys, 
constitute the urine. 

They are placed in the loins, one on each side of the vertebral oolumn, behind 
the peritoneum, and surrounded by a mass of fat and loose areolar tissue. Their 
upper extremity is on « level with the upper border of the twelfth dorsal vertebra, 
their lower extremity on s level with the third Iumbar. The right kidney is 
usually on a slightly lower level than the left, probably on account of the vicinity 
of the liver. 

The kidneys rest on the lower part of the Diaphragm and the fescia covering 
the Quadratus lumborum and the Psoas magnus muscles. The right one is covered 
in front by the right lobe of the liver, the descending portion of the duodenum and 
the ascending colon; the left one has in front the fondus of the stomach, the tail 
of the pancreas and the descending colon. 

The kidney has a characteristic form. It is flattened on its sides, and presents 
at one part of its circumference a hollow. It is larger at its upper than ita lower 
extremity. It presents for examination two surfaces, two borders, and an upper 

eand lower extremity. Its anterior surface is convex, looks forwards and outwards, 
and is partially covered by peritoneum. The upper part of this surface on the 
right side is in contact with the under surface of the right lobe of the liver, on 
which it produces a slight concave impression, the tmpressio renalis (p. 818); 
below this the descending portion of the duodenum, and the upper part of. the 
ascending colon, are connected to this surface by a quantity of loose areolar tissue. 
On the left side the upper part of the anterior surface of the kidney is in contact 
with the under surfaceof the stomach, and below this with the left extremity of 
the pancreas, whilst the lower part is connected to the descending colon by loose 

areolar tissue. 

The posterior surface is flatter than the anterior, and is imbedded in areolar 
tissue, which separates the upper part from the Diaphragm covering the eleventh 
and twelfth ribs, and the lower part from the anterior lamelle of the lumbar fascia 
covering the Quadratus lumborum muscle, and internally from the fascia covering 
the Psoas magnus muscle. 

The external border is convex, and is directed outwards and backwards, towarda . 
the®postero-lateral wall of the abdomen. On the left side it is in contact, at its 
upper sl ard with the spleen. 

The internal border is concave, and is directed forwards and a little downwards. 
Tt presents a deep longitudinal fissure, bounded by a prominent ‘overhanging 
anterior and posterior lip. This fissure is named the hilum, and allows of the 
passage of the vessels, nerves, and ureter inte and out of the kidney. 

‘The supertor extremity, directly slightly inwards, as well as upwards, is thick 
and rounded and is surmounted by the suprarenal capsule, which covers also a 
small. chars of the anterior surface. 

The inferior extremity, directed a little outwards as well as downwards, is 
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emallex: and. thinner then the superior. _1k extends to within. one or two inches-of 
the erest:of the dium, 

At the hilum of the kidnoy therrelative position of the main structures passing 
into. and. out of the kidney is as follows :—the vein is in-front, the artery in the 
middle, apd the duct or ureter behind and towards the lower part, Bya knowledge 
of these relations, the student may distinguish between the right and left kidney. 
‘The kidney is tobe laid on the table before the student, on its posterior. surface, 
with ite lower extremity towards the observer—that is to say, with the ureter 
behind and below the other vessels ; the hilum will then be directed to the side’ ‘to 
which the kidney belongs. . 

Hach kidney is about four inches in length, two to two and a half in brosath, 
and rather more than one inch in thickness... The left is somewhat longer, though 
narrower, than the right, The weight of the kidney in the adult male varies from 
4h 02. te 6 os., in the adult famale from 4 oz. to 54 oz. The combined weight of 
the ¢wo kidneys in proportion to the body is about 1 in 240, 

General Structure of the Kidney.—The kidney is surrounded by a distinct in. 
vestment of fibrous tissue, which forms a firm, smooth covering to the organ. It 
closely invests it, but can be easily stripped off, in doing which, however, 
numerousefine processes of connective tissue and small blood-vessels are torn 
through. Beneath this coat, a thin wide-meshed network of unstriped muscular 
fibre forms an incomplete covering to the organ. When the fibrous coat is stripped 
off, the surface of the kidney is found to be smooth and even, and of a deep red 
colour. 

In infants, fissures extending for some depth may be seen on the surface of the 
organ, 8 remnant of the lobular construction of the gland. The kidney is dense 

sn texture, but is easily _— ble by me- 

—Vertical Sect} ‘dney, ‘Chanical force. In order to obtain a know- 
eae rere ledge of the structure of the gland, a vertical 
section nfust be made from its convex to 
its concave border, and the loose tissue 
and fat removed from around the vessels 
and the excretory duct (fig. 525). It Fill 

_ be then seen that the kidney consists of a 
central cavity, surrounded at all parts but 
one by the proper kidney-substance. This 
central cavity is called the sinus, and is lined 
by a prolongation of the fibrous coat of the 
kidney, which enters through a longitudinal 
fissure, the hilum (before mentioned), which 
is situated af that part of the cavity which 
eis not surrounded by kidney-structure. 
Through this fissure the blood-vessels of . 

' the kidney and its excretory duct pass, and 
therefore these structures, upon entering the 
kidney, are contained within the sinus, The 
excretory duct or ureter, after entering, dilates 
inte a wide, funnel-shaped gac, named the 
‘pelvis. This divides into two or {bree 
tubular divisions, which again divide into 
. -géveral short, truncated branches, named . 
 oalices OF. ‘tnfundibula, all of which are 
- gontained in the sacri aed thé ‘kta. 
ney, Mies Sloodirensale of Sho kidney, after ‘passing through um, are con- 
tenel ja Son sted os seni! ca i ite mi perio 








ANS. . 


- itiimtas, i ating pier ‘edeasis eddies tn Gortoal govt 
anager pts her wget il made up.of & namber of dark- 
coloured ‘pyramidal masses, with.their bases résting on the cortical part, and their 

apices converging towards the centre, where they form prominent pepilis, which 
projet into th interior of the calices. 
_- The cortical substance is of a bright reddish-brown colour, sott, granular, and 
easily lacerable. It is found everywhere immediately beneath the capsule, and is 
seen to oxtend itself in an arched form over the base of each medullary pyramid. 
‘The part separating the sides of:any two pyramids through which the arteries end 
nerves enter, and the veins and lymphatics emerge from the kidney, is: called a 
cortical column or column of Bertini (aa', fig. 525); whilst that portian which 
stretches from one cortical column to the next, and intervenes between the base of 
the pyramid and the capsule (which is marked by the dotted line, extending from a 
to a’ in fig. 525), is called a cortical arch, the depth of which varies from a third to 
half an inch. 

The medullary substance, as before said, is seen to consist of palish red-coloured 
striated conical masses, the pyramids of Malpighi; the number of which, varying 
from eight to eighteen, correspond to the number of lobes of which the organ in 
the fatal state is composed. The base of each pyramid is surrounded by a cortical 
arch, and directed towards the circumference of the kidney; the sides are con- 
tiguous with the cortical columns; whilst the 

apex, known as the papilia or mammilla of Fie. 526. 
the kidney, projects into one of the calices of 
the ureter. 

These two parts, cortical and meduilary, so. 
dissimilar in appearance, are very similar in 
structure, being made up of urinary tubes and © 
blood-vessels, united.and bound together by a 
connecting matrix or stroma. 

The tubult urinifert, of which the kidney is 
for the most part made up, commence.in the 

ecoitical portion of the kidney by spherical closed 
sacs, called a Malpighian capsule, and after 
pursuing a very circuitous course through the 
cortical and medullary parts of the kidney, 
finally terminate at the apices of the Malpighian 
pyramids by open mouths, fig. 526, so that the 
fluid which they contain is emptied into the 
dilated extremity of the ureter contained in 
the sinus of the kidney. If the surface of one 
of the papille be examined with a lens, it rvill 
be seen to be studded over with a numberof | : 
small depressions from sixteen to twenty in = : B 
number, and in a fresh kidney, upon pressure a Ue 
being. made, fluid will be sean to exude from OP fe 

_ these depressions. ‘They are the orifices of the = * — ch TERS 
tubuli. uriniferi, which terminate in this situa- a ae oe 

Pir flapaprage aie siete lenge a en 
of the kidney as. the Malpighian bodies, which | * 4. Malpighlen bodies. pa 1 rh 
are small rounded masses, varying in ‘size, but - | DDD, aaaight tubes oct “Go 
of-an average of.about riy-of an inch in dia- : stent abe eases 

meter, - eet St 8 Seep ret enloe, 

ave found only in the: cortical portion of the kidriey. Bach of these tittle odie 

is composed of two parts: s-canteal glomerulus of vessels called a Malpighian tuft, 

- and a membranous envelope, the Se ee ee Bowman, which 

Bec ony pr compte pesaprearogrie of -«uriniferdus 

a Melple Ries: nf Sonal gies: is. 8 abort  convelated 





B74 








THE STRUCTURE OF THE KIDNEYS. oe 


capiltexy: blood--vesadla, held ‘together by scanty connective tissue and grouped 7 
from. two to five lobules. Tut mpllag mites acted eee 
twig, the: afferent cessel, which pierces the wall -of thé. capsule, generally. at's 
peers oreer Set © Ve Hs connected eile ths sabe; ‘gnd the resulting vein, 
the afferent ves Se ee ae eee The afferent vessel 
is usually the larger of the two (fig. 527). hian, or Bowman's capsule, 
ona Sates mere ee ie membrane, supported by a 
small amount of. onscin Gaea Wu Ee ‘tissue 
of the tube. If is lined on its inner surface by a layer of squamous epithelial calls, 
which ate reflected from the lining membrane on to the glomerulus, at the point 
of entrasice or exit of the afferent and efferent vessels, The whole. surface of the 
glomerulus is covered with a continuons layer of the same cells, on a delicate 
supporting membrane, which with the cells dips in between the lobules of the 
glomerulus, closely surrounding them (fig. 528). Thus between the glomerulus 
and the capsule a space is left, forming a cavity lined by a continuous layer of cells, 
which varies in size according to the state of secretion and the amount of fluid 
present in it. The cells, as above stated, are squamous in the adult, but in the 
foetus and young subject are polyhedral or even columnar. 

The tubuli uriniferi, commencing in the Malpighian bodies, in their course 
present many changes in shape and direction, and are contained partly in the 


Fie. 527.—Minute Structure Fia. 58.—Malpighian 
of Kidney. body. 





medullary and partly in the cortical portions of the organ. At their junction with . 
. the Malpighian capsule they present a somewhat constricted portion, which is 
termed the neck. Beyond this the tube becomes convoluted, and pursues a con- 
siderable course in the cortical structure, constituting the proximal convoluted 
tube. . After a time the convolutions disappear, and the tube approaches the 
medullary portion of the kidney in a more or less spiral manner. This section of 
the tube he been called the apiraliubule of Schachowa. Throughout this portion 
of their course the tubuli uriniferi have been contained entirely in the cortical 
stzisture, and have presented: a pretty uniform calibre. They now. enter the 
medallary portion ; suddenly become much smaller, quite straight in direction, end 
dip-down for a variable depth into the pyramids, constituting the ing: lind 
of Henle's loop. Bending on themselves, they form s kind of loop, the loop of 
Henle, and reaacending, they become suddenly eniarged-and again spiral in diree- 
‘tions forming the ascending limb of Henle's loop, and re-enter. the cortica? struc- 
‘This portion of the tube does not present a aniform calibre, but becomes 
‘narrower, as 1 ascends, and iregdlar in ouline Ass nxrrow tubo it entors the | 


Boomlor- ore “This sectitin in temmed. the ) drregular pubesles. 4) terminates is 6 " 
‘tube, whicl exactly sesanibles-the proximal: ggnvelated tubule, and ts 
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eailbd, tha dlietal oomobintid: iebule. This again taeminstes in-6 narrow curved 
tube, whish-enters the straiglit dr collecting tube, 7 
Tisch straight; otherwise called a collecting «x receiving tube, commences by & 
small orifics on the summit of one of the papilla, thes: and 
ee ee Traced into the substance ‘of 
id, these tubes are found to ran from apex to base, dividing dichotemonaly 
te air conan eal dighily Svoaitag ince nok othe, Thus dividing and ‘sub- 
dividing, they reach the base of the pyramid, and ‘exter the cortical structure 
greatly increased in number. Upon entering the cortical portion they contizive « 
straight course for a variable distance, and are arranged in groups, called medullary 
rays, several of these groups corresponding to a single pyramid. :The tubes in the 
centre of the group sre the longest, and reach almost to the surface of the kidmey, 


Fro. §a9.—Uriniferous tube. 
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-N.B.—For the sake of clearness the oolls have 
bean meprossated sore highly maguided than the tabee 
in w they are contained. a 


while the external ones are shorter, and advance only a short distance into the 
cortex. In consequence of this arrangement the cortical portion. presents a number 
of conioal masses, the apices of which reach the periphery of the organ, and the 
bases are applied to the medullary portio portion. These are termed the pyramids of 
Ferréin. As they run through the cortieal portion, the straight tubes receive ‘on 
either side the curved extremity.of the eonvoluted tubes, which, as stated above, 
commence at the Malpighian capsules.. 

Tt vill be seen from the above description that there is. continuous serics uf 
tubes pr opal aeieratiger pe omeeealenp. erat crpe , to their termination 
at. the orifices on the apices of the pyramids cf Malpighi, oe the 
benretion .6f which osmmences. in the capmule; finds ite way through these tubes - 
inte the eskices of the kidney, and so.into the ureter; Commericing the capsule, , 
“the ibe Sites peesenta 9 narrow constricted portion; the neck, 90 Tt forms a wide, 
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iubule of Schachiioa, a Hasies oe mvbaiags setae choco 
ee ee ne eet oe §« Forming: a. loop and “becoming. 
tar pea rare de gradually dimizishing in calibre, and 
the cortical structure, the ascending limb of Honle's loop.’ §. It now: 
ee q T¢ then becothes 


the ewrved tubule. 9. Finally it joins a straight tube, the straight collecting tube, 
which is: continued downwards: through the medullary substance to open at the 
apex of a pyramid. , 

The Tubuli Uriniferi : their Struchire.—The tubuli ‘uriniferi consist of ese- 
ment-membrane lined with epithelium. The epithelium varies considerably: in 
different sections of the uriniferous tubes. In the neck the epithelium is con- 
tinuous with that lining the Malpighian capsule, and like it consists of flattened 
calls with an oval nucleus (fig. 529,4). The cells are, however, very indistinct and. 
difficult to follow, and the tube hag here the appearance of a simple basement- 
wtwembrane unlined by epithelium. In the proximal convoluted tubule and the 
spiral tubale of Schachowa tho epithelium is polyhedral in shape, the aides of the 
cells not being straight, but fitting into each other, and in seme animals so fused 
together that it is impossible to make ont the lines of junction. In the human 
kidney the cells often present an angular projection of the surface next the base- 
ment-membrane. These cells are made up of more or. less rod-like fibres, which 





Fie. 530. —— pecucn of Henle’s Fie. §31 er Section of —. 
Descen 





rest by one iceuriey on the basement-membrane, whilst the other picjeste towards 
the lumen of the. tube, - ‘Thia gives to the cells the appearance of distinct striation 
(Heidenhain) (fig. 529,3).' In the descending limb of Henle’s loop the epitheliam 
resembles that found iti the Malpighian capsule and the ceommencemené of the tube, 
consisting of flat transparent epithelial plates, with an oval nucleus (fig. 529, 4. §30). 
2 ates bare vorbad darrekcamor ior pena Beir pebamrig ey chathoter 
of those described as existing in the proximal convoluted tubule, being 
in shape, and presenting the same appearance of atriation.:. The nucleus, however, 
is not sitaated in the ventre of the eell, but near the lumen (fig. 329, 0) «After 
the ascending limb of Henle’s loop becomes narrower narrower upon entering the cortical 
structure, the siriation appears to b8:confined to the outer. part ofthe cell ; aé-all 
‘evengs,. it is tanh. more. distinct in this situation ;: the. nucleons, which sppeers 
flattened and angular, being still situated none the lame (Ag, 529; D).. _ 
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ireeqnioe ‘ulin, the elt usidergo 0 silt further change Pan mere 
acid: presenting thiek bright rods-or markings, whisk render the striatiin much 
more = paar eee ection ba estan Arte (ee s295 0). In 


F —teaner Stn of Pi Substanee of Kidney of the*Blood. 
ie 533 cu vest which ore fered Pig, 





a. lined with cy oplindrtes) epithelium, x Srenen ot oes oe oe 
ied with epitetium with short cylinders cand 's loops out acroms, ¢, Blood-vessels cut across. 0D. 
ground-substance. 


the distal convoluted tubule the epithelium appears to be identical with that ea 
has been described as existing in the proximal convoluted tubule (fig. 529, B). 
the curved tubule, just before its entrance into the straight collecting tube, te 


Fic. §33.—Diagrammatical Sketch or Fie. §34.--A on- of fig. §33 enlarged. 
Kidney. | (The references are the same.) 





spite si ym geht ele ng gr ih 
short ‘progesees, others spindle-shaped, others polyhedral (Bg. §29,.2).-"- : 
ee In: the straight tubes the epithelium’ is more of less colnishar ; in ite 

portion the cells are distinctly qobumnar and transparent (Age, 531, isn Oe ws ee 
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tube approaches the cortex the cells are less uniform in shape ; some are polyhedral, 
and others angular with short prooesses (fig. sabigelie pte 

The Renal Blood-vessels: their Origin, Course, and Distribution.—The kidney is 
plentifally supplied with blood by the renal artery, a large offset of the abdominal 
aorta, which enters the sinus through the hilum, dividing in ite passage through 
the latter into four or five branches. These, whilst in the sinus, give off a few 
twigs for the nutrition of the surrounding tissues, and terminate in the arteria 
propria renales, which enter the kidney proper in the columns of Bertini. Two of 
these pass to each pyramid of Malpighi and run slong its sides for ite entire length, 

giving off as they advance the afferent vessela of the Malpighian bodies in the 
columns. Having arrived at the bases of the pyramids, they make a bend in their 
course, 80 a8 to lie between the bases of the pyramids and the cortical arches, where 
they break up into two distinct seta of branches devoted to the supply of the 
remaining portions of the kidney. 

The first set, the interlobular arteries (figs. 533, 534, B), are given off at right 
angles from the side of the arteris propris renales looking towards the cortical 
substance, and passing directly outwards between the pyramids of Ferrein, they 
reach the capsule, where they terminate in the capillary network of this part. In 
their outward course they give off lateral branches ; these are the afferent vessels 
for the Malpighian bodies (see p. 875), and having pierced the capsule, end in the 
Malpighian tufts. From each tuft the corresponding renal efferent arises, which, 
having made its egress from the capsule near to the point where the afferent 
entered, anastomoses with other efferents from other tufts, and contributes to form 
a dense venous plexus around the adjacent urinary tubes (fig. 535). 

The second set from the arteri# propris renales are for the supply of the 
medullary pyramids, which they enter at their bases; and passing straight through 
their substance to their apices? terminate in the venous plexuses found in that 
situation. They are called the arteriole recta (figs. 533) 534) F). 

The Runal Veins arise from three sowrces—*the veins beneath the capsule, the 
plexuses around the tubuli contorti in the cortical arches, and the plexuses situated 

at the apices of the pyramids of Malpighi. 
Fig. £34.—Di tic Representa: lne veins beneath the capsule are s 
tion of th the Blood-vessels in'the Br Sub- in arrangement, and are derived from 
stance of the Cortex of the Kidney. _ capillary network of the capsule, into which 
6 a the terminal branches of the interlobular 
et arteries break up. These join to form the 
, vena interlobulares, which pass inwards 
between the pyramids of Ferrein, receive 
branches from the plexuses around the 
tubuli contorti, and, having arrived at the 
e bases of the Malpighian pyramids, join with 
the vene recte, next to be described (figs. 
533 534, b). 

The Vena Recta are branches from the 
plexuses at the apices of the medullary 
pyramids, formed by the terminations of 
the arteriole recte. They pass outwards in 
@ straight course between the tubes pf the 

m. Region of the vay. 3. ofthe med structure, and joining, as above 
tartnons portion of tbe babies. at; Arteria 'e, stated, the venw interlobulares, form the 
storeas, #, Glomeruine, oe Ver elferens proper renal veins (gs. 533: 534, /). 

Tadwig, m Suckers * Hantoook. These vessels, Vena Propria 
accompany the arteries of the same name, 
ranning along the entire length of the sides of the pyramids; and having received 
in theis course tho efferents from the Malpighian bodies in the cortical sieuetare 


adjacent, reader amir ric pderroagia In this cavi — incsculate 
gerd es ral far from the other pyramids, to form the renal vein, 
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which, passing through the hilum, opens into the inferior vena » the left 

bing anger han he it, oa having lo eos rot of th abdominal arta 
Norves of the Kidney.—The nerves of the: kidney, although small, sugar 


fifteen in namber. They have small ganglia developed upon renga 

from the renal plexus, which is formed by branches from the soled ae 
shiner lsceal ag nghecsecen aha (a9 and from the leaser 

splanchnic nerves. ith the spermatic plexus, tradtomeces 
ees a eee between the kidney and testicle. So 
pinged anyhoo Seopheogreipnddonetatd ys for nace 
branches, but their exact mode of termination is not known. 

The lymphatics consist of a superficial and deep set which terminate in the 
lumbar glands. 

Oonnective tissue, or intertubular stroma.—Although the tubules and vessels 
are closely packed, a certain small amount of connective tissue, continuous with 
the capsule, binds them firmly together. This tissue was first described by Goodsir, 
and subsequently by Bowman. Ludwig and Zawarykin have observed distinot 
fibres passing around the Malpighian bodies ; and Henle has seen them between 
the straight tubes composing the medullary structure, 





Ton Urnerers. 


The Ureters are the two tubes which conduct the urine from the kidneys into 
‘the bladder. They commence within the sinus of the kidney, by a number of 
short truncated branches, the calices or infundibula, which unite, either directly or 
indirectly, to form a dilated pouch, the pelvis, frorh which the ureter, after passing 
through the hilum of the kidney, descends to the bladder. The calices are cup-like 
tubes encircling the apices of the Malpighian pyramids; but inaamuch as one calyx 
may include two or even more papille, their number is geherally legs than the 
pyramids themselves, the former being from seven to thirteen, whilst the latter 
vary from eight to eighteen. These calices converge into two or three tubular 
divisions, which by their junction form the pelvis, or dilated portion of the ureter. 
-€he portion last mentioned, where the pelvis merges into the ureter proper, is 
found opposite the spinous process of the first lumbar vertebra, in which situation 

it is acoessible behind the peritoneum (see fig. 488, p. 810). 

The ureter proper is a cylindrical membranous tube, from sixteen to eighteen 
inches in length, and of the diameter of a goose-quill, extending from the peltis 
of the kidney to the bladder. Its course is obliquely downwards and inwards 
through the lumbar region into the cavity of the pelvis, where it passes downwards, 
forwards, and inwards actoss that cavity to the base of the bladder, into which it 
then opens by a conatricted: orifice, after having passed obliquely for nearly an inch 
between its musonlar and mucous coats. 

Relations of the Ureter Proper.—In its course it resta upon the Psoas muscle, 
being covered by the peritoneum, and.crossed obliquely, from within outwards, by 
the spermatic vessels ;’ the right ureter lying close to the outer side of the inferior 
vena cava: Opposite the first piece of the sacrum it crosses either the commas: or 
external iliae artery, lying behind the ileam on the right side and the ‘sigmoid 
flexure of the colon on the Jeft.. In the pelvis it enters the posterior false ligament 
of thé bladder, below the obliterated hypogastric artery, the vas. deferens in the 
rople passing between it'and the bladder. In the female the ureter. passes along 
the sides and-cervix of the uteras and upper part of the vagina: At the base of the 
bindder it is situated about two inehes from its fellow ;. lyifig; in: oes eet 
‘sn inch. and s half behind the base of the prostate, at ‘the iareaed angie of the 


rote re - The wietor is, composed of sree, conte Abou, msds, ond 
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continua at one end with the capsule of the Lidney at the floor of the sinus 
whilst st the other it is lost in the Abrous structure of the bladder. 

In. the pelvis of the kidney the. muscular ooata are thick, but they bactie 
thinner and thinner in the calices, the longitudinal fibres becoming lost upon the 
sides of. tte mamilis, whilst a few scattered fibres from the: circular layer may be 
traced surrounding the medullary struct in fhe same situation. In the ureter 
proper the muscular fibres are very  and.are arranged in three layers—an 
external longitudinal, a middle circular; and an internal layer, leas distinct than 
the other two, but having a general longitudinal direction. Aocordirg to Kélliker, 
this internal layer is only found in the neighbourhood of the bladder. 

The mucous coat is smooth, and presents a few longitudinal folds which become 
effaced by distension. It is continuous with the mucous membrane of the bladder 
below, whilst it is prolonged over the mamillm of the kidney above. Its epithelium 
is of a peculiar character, and resembles that found in the bladder. It is known 
by the name of ‘ transitional’ epithelium. It consists of several layers of cells, of 
which the innermost—that is to say, the cells in contact with the urine—are 
quadrilateral in shape, with a concave margin on their outer surface, into which 
fits the rounded end of the cells of the second layer. These, the intermediate cells, 
more or less resemble columnar epithelium, and are pear-shaped, with a rounded 
internal extremity which fits into the concavity of the cells of the first layer, and a 
narrow external extremity which is wedged in between the cells of the.third layer. 
The external or third layer consists of conical or oval cells varying in number in 
different parts, and presenting processes which extend down into the basement- 
membrane. * 

The arteries supplying the ureter are branches from the renal, spermatio, 
internal iliac, and inferior vesical 

The nerves are aes from the inferior mesenteric, perma) and hypogastric 
plexuses. ° 


SuUPRARENAL CAPSULES. 


The .suprarenal capsules were formerly classified together with the spleen,. 
thymus, and thyroid, under the head of ‘ ductless glands,’ as they have no excre- 
tory duct. They are two small flattened glandular bodies,.of a yellowish colour, 
situated at the back part of the abdomen, behind the peritoneum, and immediately 
in front of the upper part of either kidney ; hence their name. The right one is 
somewhat triangular in shape, bearing a resemblance to a cocked hat; the left is 
more semilunar, and usually larger and higher than the right. They vary in size 
in different individuals, being sometimes so small as to be scarcely detected: their 
usual size is from an inch and a quarter to nearly two inches in length, rather less 
in width, and from two to three lines in thickness. In weight they vary from one 
to two drachms. 

Relations.—The anterior surface isin relation, on the right side, with the under 
surface of the liver ; and on the left, with the pancreas and spleen. ‘The posterior 
surface rests upon the crus of the Diaphragm, opposite the tenth dorsal vertebra. 
The wpper thin convex border is directed upwards and inwards. The lower thick 
concave border rests upon the upper end of the kidney, to which it is connected by 
areolar tissue. The iamer border is in relation with the great splanchnic nerves and 
semilunar ganglion, and lies in contact on the right side with the inferior ¥ vens 
cava, and on the left side with the aorta. The surface of the suprarenal gland is 
surrounded by areolar tissue containing much fat, and closely invested by a thix 
fibrous. coat, which is difficult to ramove, on account of the numerous fibrous. 
processes ‘and vessels which enter the organ through the ‘farrows on its anterior, 

Ca ee ‘prependiollic set the gland ds monet eGo ot 

on, 
dro asbélennes-axtoral or oortionl, aad infernal of medullary. The former, which: 
constitutes the chief part of the organ, is ofa deep. yellow cologr, and consists chitty- 
of narwow solumadr mageer placed: perpendionledy Wo the surtaoe, BetoT ani 
, 2 ; 4 
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substance is sot, pulpy, and of a dark brown or black colour, whence the name 
atrabiliary capsules, formerly given to these organs. Inthe centre is often seen 
& space, not natural, but formed by the breaking down after desth of the medallary 
substance, =" 

The cortical portion owes its arrangement to the disposition of the capsule, 
which sends into the interior of “the processes, passing in vertically and 
communicating with each other by trari bande, so as to form spaces which 
open into each other. These spaces are of slight depth near the surface of the 
organ, so that there the section somewhat resembles a net; this is termed the 
ona glomerulosa, but they become much deeper or longer further i in, 80 as to 
resemble pipes or tubes placed endwise, the zona fasciculata. Still deeper down, 


| near the medullary part, the spaces 


Fie. 536.—Vertical Section of the become again of small extent; 
Suprarenal Capsule. (From Ei- this is named the zona reticularis. 


aa *~ § Stricker’s Manual. x These processes or trabeculw, de- 
Se ee es rived from the capsule and form- 
ing the framework of the spaces, 
are composed of fibrous connective 
tissue, with longitudinal bundles 


| - 


ernlosa. 





, Zona 
@ Medulla. 7 iat 


of unstriped muscular fibres. “Within. the interior of the spaces are contained 
groups of polyhedral cells, which are finely granular in appearance, and contain a 
apherica! nucleus, and not unfrequently fat molecules. These groups of calls do not 
entirely fll the spaces in which they sre contained, but between them and the tra- 
beculw of the framework isa channel, which is believed to be a lymph path or sinas, 
and which communicates with certain passages: between the cells camposing the 
‘group; ‘The lymph path is. supposed. to open’ into plexus of efferent Jymphatic 
vessels which are contained #& the capaule. ‘ 

' In -the medullary ‘portion, the Sbrous:stroma seems to. be sollectod together into 
a. miock-gloeer axrengemani;, end fornia bandies. of. connective. tiene ‘which dre 
loouely. applied: to thealarge plsxus.of veins of which this part-of the organ mainly 
oonsista.’ Inthe interstices Tie a number of oglls. compared by. Frey. to. those: of 
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| iii epithelium. They are coarsely granular, do not contain any fat mole- 

- cules, anid some of them are branched. Luschka: has affirmed that these branches 

~ ate connected with the nerve-fibres of a very intricate plexus which is found in the — 

ree this earement has not been verified by other observers, for the tissue of 

- the medullary substance is Toss easy-to make out 
than that of thecortical, owing to its rapid decom- 
position, * 

The numerous arteries which enter the supra- 
renal bodies from the sources mentioned below 
penetrate the cortical part of the gland, where 
they break up into capillaries in the fibrous septa, 
and these converge to the very numerous veins 

of the medullary portion, which are collected to- 
gether into the suprarenal. vein, which usually 
emerges as a single vessel from the centre of the 
gland. 

The arteries supplying the suprarenal capsules 
are numerous and of large size; they are derived 
from the aorta, the phrenic, and the renal; they 
subdivide into numerous minute branches previous 

Transverse section throngh the cortical £9 entering the substance of the gland. 
body. a. Framework of connective tis- The suprarenal vein returns the blood from 
sue, b, Capillaries, 0. Nuclel, d, Gland- 

cells, the medullary venous plexus, and receives several 

- branches from the cortical substance ; it opens on 
the right side into the inferior vena cava, on the left side into the renal vein. 

The lymphatics terminate in the lumbar glands. 

The nerves are exceedingly numerous: they are found chiefly, if not entirely, in 
the medulla, and are derived from the solar and renal plexases, and, according to 
Bergmann, ‘trom the phrenic and pneumogasiric nerves. They have numerous 
small ganglia developed upon them, from which circumstance the organ has been 
conjectured to have some function in connection with the sympathetic NETVQUs 
system. 





THE PELVIS. 


The cavity of the pelvis is that part of the general abdominal cavity which is 
belew the level of the linea ilio-pectinea and the promontory of the sacrum. 

Boundaries.—It is bounded, behind, by the sacrum, the coccyx, and the great 
sacro-sciatic ligaments; in front and at the sides, by the pubes and ischia, covered 
by the Obturator muscles; above, it communicates with thé cavity of the abdomen ; 
and below, it is limited by the triangulgr ligament, the Levatores ani and Coccygei 
muscles, and the visceral layer of the pelvic fascia, which is reflected from the wall 
of the pelvis on to the viscera. 

Contents. —The viscera contained in this cavity are the urinary bladder, the 
rectum, and some of the generative organs peculiar to each sex: they are partially 
covered by the peritoneum, and supplied with blood-vessels, lymphatics, and nerves, 


THe BLADDER. ~ a * se 


- ‘The bladder is the réservoir for the urine. Tt isa musculo-membranous sac, 
situsted'in the pelvis, behind the pubes, and in front of the rectum in the male, 
the uterus and vagina intervening between it and that intestine in the female. <The 
shape, position, and relations of the bladder are greatly influenced by. sge, sex, and 
the degree of distension of the organ.’ During infaney it is conical in. shape,.and. 
“woes above sho appr ber of he pubes ino te hypogu eion. In tha 
adult, ‘when quite ampty.and contracted, it is a small triangular sic, placed deeply. 

 Gattened from: before before- backwards, ita apex ‘reaghing. as high as the: . 
‘upper border of the’ symphysis pubis. When slightly distended it has a rounded - 
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form, and is still contained within the pelvic-cavity; and when grestly distended it is 
ovoid in shape, rising into the abdominal cavity, and often extending nearly as high 
as the umbilions. . It is larger in its vertioal diameter than from side to side, and 
its long axis is directed from above obliquely downwards and backwards, in a line 
directed from some point between the pubes and umbilicus (scoording ‘to its dis- 
tension) to the end of the cocoyx. «The bladder, when distended, is slightly curved 
forwards towards the anterior wall of thé abdomen, go as to be more convex behind 
than in front. In. the female it is larger in the transverse than in the vertical 
diameter, and its capacity is said to be greater than in the male.* When mode. 
rately distended, it measures about five inches in length, and three inches across, 
and the ordinary amount which it contains is about a pint, 
. The bladder is divided into a summit, body, base, and neck. 
The summit, or apex, of the bladder is rounded and directed forwards and 
upwards ; it is connected to the umbilicus by a fibro-muscular cord, the wrachus, 


Fra. 539.—Vertical Section of Bladder, Penia, and Urethra. 





and also by means of two rounded fibrous cords, the obliterated portions of the 
hypogastric arteries, which are placed one on each side of the urachus. The sum- 
mit of the bladder behind the urachus is covered by peritoneum, whilst the portion 
in oe of the urachys has no peritoneal covering, but rests against the abdominal 
Ww 

The. urachus is the obliterated remains of a tubular canal which exists in the 
embryo, and connects the cavity of the bladder with s membranous sac placed 
external to the abdomen, opposite the umbilicus, called the ellantots. In the infant, 
at birth, it is ocoasionally found pervious, so that the urine enonpen at the umbilicus, 
and calculi have been found j in its catia =: 

The dody of the bladder in front is not coversd by peritoneum, aud.isin relation 


snag MOtartins 10. Heple, the blndder is: considerably smmaller inthe female than in tie 
@ . oe wat ae . 4 t ie @ i - : & ; Sn Ge are ; 
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with the triangular ligament, the posterior surface of the symphysia pubis, the 
Internal.obturstor muscles, and, when distended, with the abdominal parictes. - _ 

‘The posterior surface is covered by peritoneum throughout. It corresponds, in 
the male, with the rectum ; in the female with the uterus, some convolutions of the 
amall intestine being interposed. e 8 

The side of the bladder is crossed obliquely from below, upwards and forwards, 
by the obliterated hypogastric artery: above and behind this cord the bladder is 
covered by peritoneum ; but below and in front of it the serous covering is wanting, 
and it is connected to the pelvic fascia. The vas deferens passes, in an arched direo- 
tion, from before backwards, along the side of the bladder, towards its base, crossing 
its course the obliterated hypogastric artery, and passing along the inner side of 

e ureter. | 

The base (fundus) of the bladder is directed downwards and backwards. It 
varies in extent according to the state of distension of the organ, being very broad 
when full, but much narrower when empty. In the male it rests upon the second 
portion of the rectum, from which it is separated by a reflection of the recto-vesical 
fascia. It is covered posteriorly, for a slight extent, by the peritoneum, which is 
reflected from it upon the rectum, forming the recto-vesical fold. The portion of 
the bladder in relation with the réctum corresponds to a triangular space, bounded 
behind by the recto-vesical fold ; on either side by the vesicula seminalis and vas 
deferens ; and touching the prostate gland in front. When the bladder is very full, 
the peritoneal fold is raised with it, and the distance between its reflection and the 
anus is about four inches; but this distance is much diminished when the bladder 
is empty and contracted. In the female the base of the bladder lies in contact with 
the lower part of the cervix uteri, is adherent to the anterior wall of the vagina, and 
separated from the upper part of the anterior surface of the cervix uteri by a fold of 
the peritoneum. . 

The neck (cervia) of the bladder is the constricted portion continuous with the 
urethra. im the male its direction is oblique in the erect posture, and it is sur- 
rounded by the prostate gland. In the female its direction is obliquely downwards 
and forwards. . 

Ligaments.—The bladder is retained in its place by ligaments which are divide 
into true and false. The true ligaments are five in number, two anterior, and two 
lateral, formed by the recto-vesical fascia, and the urachus. The false ligaments, 
also five in number, are formed by folds of the peritoneum. 

, The anterior ligamenis (pubo-prostatic) extend from the back of the pubes, one 
on each side of the symphysis, to the front of the neck of the bladder, over the upper 
surface of the prostate gland. These ligaments contain a few muscular fibres pro- 
longed from the bladder. , | 

The lateral ligaments, broader and thinner than the preceding, are attached to 
the lateral parts of the prostate, andeto the sides of the base of the bladder. 

The wrachus is the fibro-muscular cord already mentioned, extending between the 
summit of the bladder and the umbilicus. It is broad below, at its attachment to 
the bladder, and becomes narrower as it ascends. : 

The false ligaments of the bladder are two posterior, two lateral, and one superior. 

The two posterior pass forwards, in the male, from the sides of the rectum ; in 
the female from the sides of the uterus, to the posterior and lateral aspect of the 
bladder: they form the lateral boundaries of the recto-vesical fold of the peritqneum, 
and contain the obliterated hypogastric arteries, and the.ureters, together with 
vessels and nerves. | a e ee 

The two lateral ligaments are reflections of the peritoneum, from the iliac fosse 
‘ "Ths superior + ligam ot th nin fold of | pie extending a the 

The superior ligament is the prominent peritoneum extendi i 
summit af the bladder to the umbilicus. It covers the wrachus and the obliterated 
hypogasiric artericss = Oe aetteacist tke st eee 

 fittuctare,—The bladder is composed of fouf coats—a' serous, & muscular, a. 
subtayvcous, alid’s mucous coat. — | oe ee 
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' The serous coat is. partial, and derived from the peritoneum, Tt invests the 
posterior strface, from opposite the termination of the two ureters to its:sammit, 
and is reflected from this point and from the skies, on.to the abdominal and pelvic 
walls. 

The muscular coat consista of three layers of unstriped musocias, Sbre: an 
external layer, composed of fibres having for the most part a longitudinal arrange- 
ment; a middle layer, in which the fibres are arranged, more or.less, in a circular 
manner; and an internal layer, in which the fibres have a general longitudinal 

ent, 

The fibres of the external iragiiuieaat layer arise from the posterior surface of 
the body of the pubes in both sexes (musculs pubo-vesiculis), and in the male from 
the adjacent part of the prostate gland and its capsule. They pass, in a more or 
less longitudinal manner, up the anterior surface of the bladder, over its apex, and 
then descend along its posterior surface to its base, where they become attached to 
the prostate in the male, and to the front of the vagina in the female. At the 
sides of the bladder the fibres are arranged obliquely and intersect one another. 
This layer has been named the detrusor urine muscle. 

The middle circular layers are very thinly and irregularly scattered on the body 
of the organ, and though to some extent placed transversely to the long axis of the 


Fra. 540.—Superficial Layer of the Epi- . Fia. 541.—Deep Layers of Epithelium of 
thelium of the Bladder. Composed of Bladder, showing large club-sha neg 
pol hedral cells of various sizes, each cells above, and smaller, more spin 

‘ with one, two, or three nuclei. (Klein anaped's cells below—each with an oval 

. aud Noble Smith.) . nucleus. (Klein and Noble Smith.) 





bladder, are for the most part arranged obliquely. Towards tlie lower part of the 
bladder, round the cervix and commencement of the urethra, they are disposed in 
a thick circular layer, forming the sphincter vesice, which is continuous with the 
muscular fibres of the prostate gland. Pettigrew has described these two layers 
as forming a series of figure-of-8 spiral loops, 

~The internal longttudinal layer is thin, and its fasciculi have a reticular 
arrangement, but with o tendency to assume for the most part a longitudinal 
direction. 

Two bands of oblique fibres, originating behind the orifices of the ureters, 
converge to the back part of the-prostate gland, and are inserted, by meaus of a 
fibrous process, into the middie lobe of that organ. They are the muscles of the 
ureters, described by Sir 0. Bell, who supposed that during the contraction of: the 
bladdér they served to retain the oblique direction of the ureters, and: ‘80 prevent 
the reflux of the urine into them. : 

The submucous coat consists of a layer of areolar tissue, connecting together 
the muscular and mucous coats, and intimately united to the latter. | 
. The mucous coat is thin, amooth, and of a pale-rose colour. It is continuous 
through the ureters with the lining membrane bf tha uriniferous tubes, ‘and below 
with that.of the urethra. “It is connected loosely to the muscular cost-by a Iai 
of areolar tissue, excepting at the trigone, where its‘adhesion is more closa.:. 3 
provided with a few mugous follicles ; and numerous small, racemose glands, lined : 
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with columnar epithelium, exist near the neck of the organ. ‘The epithelium cover- 


ing it is of the transitional variety, consisting of a superficial layer of polyhedral. 
flattened cells, each with one, two, qr three nuclei; beneath i el beat brome 
club-shaped cells, with the narrow extremity directed downwards and wedged in 
¥ ease ee en eee _' between smaller spindle-shaped oells,. 
1G. 5420—' er re id ini | : 
1 ee en ee lees 
ae . Interior of the Bladder.-—Upon the 
- inner surface of the base of the bladder, - 
immediately behind the urethral ori- 
fice, is a triangular, smooth surface, 
the apex of which is directed forwards ; 
this is the trigonwm vesica, or trigone 
vesical, It is paler in colour than the 
rest of the mucous membrane, and 
hever presents any ruge, even in the 
collapsed condition of the organ, owing 
to its intimate adhesion to the saub- 
jacent tissue. It is bounded at each 
posterior angle by the orifices of the 
ureters, which are placed nearly two 
ath inches from each other, and about an 
compere Cond inch and a half behind the orifice of 
‘Far the urethra. The trigone corresponds 
with the interval at the base of the 
bladder, bounded by the prostate in 
’ front, and the vesicule and vasa defe- 
rentia on the sides. Projecting from the 
lower and anterior part of the bladder, 
into the orifice of the urethra, is a 
slight elevation of mucous membrane, 
called the wula vesice. It is foryned 
by a thickening of the prostate. 7 
The arteries supplying the bladder 
are the superior, middle, and inferior: 
vesical in the male, with additional 
branches from the uterine and vaginal 
in the female. They are all derived 
from the anterior trunk of the internal. 
iliac. The obturator and sciatic arte- 
ries also supply small visceral branches 
to the bladder. 
The veins form a complicated plexus round the neck, sides, and base of the 
bladder, and terminate in the internal iliac vein: 

~The lymphatics accompany the blood-vessels, passing through the glands sur- 

. The nerves are derived from the hypogastric plexus of the sympathetic and the 
fourth sacral nerve; the former supplying the upper part of the organ, the latter 
its base and neck. According to F. Darwin the sympathetic fibres have ginglia 
connected with them, which send branches to the vessels and muscular coat... 











Drifters: of ducts. rae 
Sloapet tevde § = 


- ‘She urethra extends from the neck of the bladder to. thé meatus urinarius. It 
presents a double cnrve.in the flaccid state af the. penis, but in the erect state’it 
fornis only a single curve,.the concavity of which ia directed upwards. (fig. 539). 


Ite length. varies:from eight to nine inches; and it is divjled into three portions , 
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the prostatic, membranous, and spongy, the stracture and: relations of which are 
essentially different. 

The Prestatie portion is the widest and-mnost dilatable part af the canal. It 
passes through the prostate gland, from its base to its apex, lying nearer its upper 
than ite lower surface. It is. about an inch and a quarter in length; the form of 
the canal is spindle-shaped, being wider in the middle than at either extremity, and 
narrowest in front, where it joins tite membranous portion. A transverse section of 
the canal as it lies in the prostate i is horse-shoe in shape, the convexity being directed. 
upwards (fig. 543). The canal is closed, except during the passage of the urine, 
the upper and lower mucous surfaces being in contact. 

Upon the floor of the canal is a narrow longitudinal ridge, the verumontanum, 
or caput gallinaginis, formed by an elevation of the mucous membrane and its 
subjacent tissue. It is eight or nine lines in length, and a line and a half in 
height ; and contains, according to Kobelt, muscular and erectile tissues. When 
distended, it may serve to prevent the passage of the semen backwards into the 
bladder. On each side of the verumontanum is a slightly depressed fossa, the 
prostatic sinus, the floor of which is perforated by numerous apertures, the orifices 
of the pfostattc ducts, the ducts of the middle lobe opening behind the crest. Atthe 
fore part of the verumontanum, in the middle line, is a depression, the sinus pocularts 
(vestoula prostatica) ; and upon or within its margins are the slit-like openings of 
the ejaculatory ducts. Thesinus pocularis forms a cul-de-sac about a quarter of an 
inch in length, which runs upwards and backwards in the substance of the prostate 
beneath the middle lobe ; its prominent upper wall partly forms the verumontanum. 
Its walls are composed of fibrous tissue, muscular fibres, and mucous membrane ; 
and numerous small glands open on its inner surface. It has beeh called by 
Weber, who discovered it, the uierus masculinus, hen its homology with the female 
organ. 

The Membranous portion of the urethra eiends between the apex of the pros- 
tate and the bulb of the corpus spangiosum. It is the narrowest part 9f the canal 
(excepting the orifice), and measures three-quarters of an inch along its upper and 
half an inch along its lower surface, in consequence of the bulb projecting back- 
wards beneath it below. Its upper concave surface is placed about an inch beneath 
the pubic arch, from which it is separated by the dorsal vessels and nerves of the 
penis, and some muscular fibres. Its lower convex surface is separated from the 
rectum by a triangular space, which constitutes the perineum. The membranous 
portion of the urethra perforates both the anterior and posterior layers of the 
deep perinwal fascia, and receives an investment from them. As if pierces 
the posterior layer, the fibres around the opening are prolonged backwards over 
the posterior part of the membranous portion of the urethra, and as it pierces the 
anterior layer a similar p¥olongation takes place in the opposite direction, investing 
the anterior part of the membranous portion, It is also surrounded by the Com- 
pressor urethre muscle. 

The Spongy portion is the longest part of the urethra, and is contained in the 
corpus spongiosum. It is about six inches in length, and extends from the ter- 
mination of the membranous portion to the meatus urinarius. Commencing below 
the symphysis pubis, it ascends for a short distance, and then curves downwards. 
It is narrow, and of uniform size in the body of the penis, measuring about a quarter 
of an inch in diameter ; being dilated behind, within the bulb : and again anteriorly 
withist the glans penis, forming the fossa navicularis. A cross section of this canal 
in the body of the penis has ita long diameter transverse ; but in the glans, that 
diameter is directed vertically. 

_ The Bulbous portion is a name given, in some descriptitns of the urethra, to 
the posterior part of the spongy portion contained within the bulb. 

The meatus urinarius is the most contracted part of the urethra; it isa vertical 
slit, about three lines in length, bounded on each side by two.sinall labia, 

The inner surface of the lining membrane of the urethra, ‘especially on the floor 
of the spongy portion, presents the orifices of numerous mucous glands and follicles 


THE MALE URETHRA. | 889 | 


situated in the submucous tissue, and named the glands of Littré. They vary in’ 
size, and their orifices are directed forwards, so that they may easily intercept the: 
point of a catheter in its passage along the canal. One of these lacunm, larger than 
the rest, is situated on the upper surface of the fossa navicularis, about an inch and 
a half fram the orifice; it is called the lacuna magna. Into the bulbous portion 
are found opening the ducts of Cowper's glands.* 

Strueture.—The urethra is composed of a dontinuous mucous membrane, sup- 
ported by.a submucous tissue which connects it with the various structures through 
which it passes. 

The mucous coat forms part of the genito-urinary mucond membrane. It is 
continuous with the mucous membrane of the bladder, ureters, and kidneys ; 
externally, with the integument covering the glans penis; andis prolonged into the 
ducts of the glands which open into the urethra, viz., Cowper's glands, the prostate 
gland, and the vasa deferentia and vesicula seminales, through the ejaculatory ducts, 
In the spongy and membranous portions the mucous membraneis arranged in longi- 
tudinal folds when the organ is contracted. Small papille are found upon it, near 
the orifice; and its epithelial lining is of the columnar variety, excepting near the 
meatus, where it is laminated. : 

The submucous tissue consists of plain muscular fibre, mixed with fibrous and 
elastic tissue. The muscular fibres are arranged in two layers, the inner layer being 
disposed longitudinally, and the outer in a circular direction. Ellis has demonstrated 
that the longitudinal fibres are continuous with the internal longitudinal muscular 
fibres of the bladder. The amount of muscular tissue differs in different parts of 
the canal. , It is greatest in quantity in the prostatic portion, becomes diminished 
in amount in the membranous portion, and almost replaced by fibrous tissue in the 
spongy portion. In the prostatic and membranous parts of the urethra, there is 
also a thin enveloping layer of trectile tissue. 


* ‘The student should bear in mind that though*the urethra is described as a tube, it is 
not so in reality, but is a mere cleft; and that the canal is clused, and the upper and lower 
mucous surfaces in contact, except during the passage of the urine or semen. 
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Prostate GLAND. 


HE Prostate Gland (xpoternp:, to stand before) is a pale, firm, glandular body, 

which surrounds the neck of the bladder and commencement of the urethra. 

It is placed in the pelvic cavity, behind and below the symphysis pubis, posterior 

to the deep perinwal fascia, and upon the rectum, through which it may be distinctly 
felt, especially when enlarged. In shape and size it resembles a chestnut. 


F 1G. §43.~—Transverse Section of the Prostate Gland; showing the urethra, with the 
eminence of the caput gallinaginis; beneath it the sinus pocularis and ejaculatory ducts. 





Its base is directed backwarda towards the neck of the bladder. . | 
The apex is directed forwards to the deep perinmal fascia, which it touches.. 
Its under surface is smooth, and rests on the rectum, to which it is connected by 
_ dense ateolar fibrous tissue. , ee ee 7 
‘Its upper surface is flattened, marked by a alight longitudinal furrow, and placed 
about three-quarters of an inch below the pubic symphysis. sh son ee 
It measures about an inch and a half in its transverse diameter at the base, an 
inch in its.antero-posterior diameter, and three-quarters of an inch in depth. Ite 
weight is about six drachwas. It is held in its position. by the anterior ligaments of 
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: ta baie (pubo-prostatic); EIR IP eee Te whieh. 

invests the commensement of the membranous portion of the urethra and prostate. 

gland;.‘and by the anterior portion of the Levator ani muscle (levator prostaia), 

which passes down on each side from the symphysis pubis and anterior ligament of 
the bladger to the sides of the prostate. 

The prostate sonsista of two lateral lobes and a middle lobe. 

The two lateral lobes are of equal size, separated behind by a deep notch, and 
marked. by a slight. furrow upon their upper and lower surface, which indicates the 
bi-lobed condition of the organ in some animals, 

_ The third, or middie lobe, is a small transverse band, occasionally a rounded or 

prominence, placed between the two lateral lobes, at the under and 
pcre part of the organ. It lies immediately beneath the neck of the bladder, - 
behind the commencement of the urethra, and above and between the ejaculatory 
ducts. Its existence is not constant; but it is occasionally found at an early period 
of life, as well as in adults, and in old age. In advanced life this, or some other 
portion of the prostate, often becomes considerably enlarged, and projects into the 
bladder, so as to impede the passage of the urine. According to Dr. Messer’s re- 
searches, conducted at Greenwich Hospital,* it would seem that such obstruction 
exists in,20 per cent. of all prostates over sixty years of age. 
_ The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about one-third nearer its upper than its lower surface ; 
occasionally, the prostate surrounds only the lower three-fourths of this tube, and 
more rarely the urethra runs through the lower instead of the upper part of the 
gland. The ejaculatory ducts pass forwards obliquely through a conical canal, 
situated in the lower part of the prostate, and open into the prostatic portion of the 
urethra. 

Stracture.—The prostate iseenclosed in a thin but firm fibrous capsule, distinct 
from that derived from the posterior layer of the deep perinwal fascia, and separated 
from it by a plexus of veins. Its substance is of a pale reddish-grey colour, very 
friable, but of great density. It consists of glandular substance and muscular 
tissue. : 

The muscular tissue, according to Kélliker, constitutes the proper stroma ef Fe 
prostate: the connective tissue being very scanty, and simply forming thin trabecu 
between the muscular fibres, in which the vessels and nerves of the gland ramify. 
The muscular tissue is arranged as follows: immediately beneath the fibrous capsule 
is @ dense layer, which forms an investing sheath for the gland; secondly, around 
the urethra as it lies in the prostate is another dense layer of circular fibres, coni- 
tinuous behind with the internal layer of the muscular coat of the bladder, and in 
front blending with the fibres surrounding the membranous portion of the urethra. . 
Between these two layers, strong bands of muscular tissue, which decussate freely, 
form meshes in which the glandulay structure of the organ is imbedded. In that 
part of the gland which is situated anterior to the urethra the muscular tissue is 
especially dense, and there is here little or no gland-tissue; while in that part 
which is behind the urethra the muscular tissué presents a wide-meshed structure, 
which is densest at the upper part of the gland—that is, near the bladder—becoming 
looser and more sponge-like towardg the apex of the organ. 

‘The glandular substance is composed of numerous follicular pouches, opening 
into elongated canals, ‘which join to form from twelve to twenty small excretory 
ducts. The follicles are connected together by areolar tissue, supported by prolon- 
gations from the fibrous capsule and muscular stroma, and enclosed in a delicate 
capillary plexus. The epithelium lining of both the canals and the terminal vesicles 
is of the columnar variety. The prostatic dacts open into the floor of the prostatic 
portion of the urethra. 

Vessels and .Nerves.The arteries supplying the prostate are darived from the 
inland pa veaioal, and. hemorrhoidal. ita.ceing foam 4 —— scound the ba 
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and base of the. gland ; oat Sees oo 
terminate in the internal ilise vein: The nerves ee eehren om she ayeoeee 
plexus. -. | 


é. 


CowPER’s Guanps. 


Cowper’ s Glands are two small rounded and somewhat lobulated bodies, of a 
yellow colour, about the size of peas, placed beneath the fore part of the mem- 
branous portion of the urethra, between the two layers of the deep perinwal fascia. 
They lie close behind the bulb, and are enclosed by the transverse fibres of the 
Compressor urethrm muscle. Each gland consists of several lobules, held together 
by a fibrous investment. Hach lobule consists of a number of acini, lined by clear 
columnar cells, opening into one common duct, which, joining with the ducts of 
other lobules outside the gland, form a single excretory duct. The excretory duct 
of each gland, nearly an inch in length, passes obliquely forwards beneath the 
mucous membrane, and opens by a minute orifice on the floor of the bulbous 
portion of the urethra. Their existence is said to be constant; they gradually 
diminish i in size as age advances. 

a ot. J. ofc 
| THe Panis. ‘ 


The penis is the organ of copulation, and contains in its interior the larger 
portion of the urethra. It consists of a root, body, and extremity or glans penis. 

The root is broad, and firmly connected to the rami of the pubes by two strong 
tapering fibrous processes, the crwra, and to the front of the symphysis pubis by a 
fibrous membrane, the suspensory ligament. 

The extremity, or glans pens, presents the form of an obtuse cone, flattened 
from above downwards. At its summit is a veftical fissure, the orifice of the 
urethra (meatus urinarius): at the back part of this orifice a fold of mucous mem- 
brane passes backwards to the bottem of a depressed raphé, where it isecontinuous 
with the prepuce ; this fold is termed the frenum preputit. The base of the glans 
forms a rounded projecting border, the corona glandts; and behind" the corona is 
&, deep constriction, the cerviz. Upon both of these, numerous small lenticular 
sebaceous glands are found, the glandule Tysoniw odorifere. They secrete a 
sebaceous matter of very peculiar odour, which probably contains caseine, and be- 
comes easily decomposed. 

The body of the penis is the part between the root and extremity. In the 
flaccid condition of the organ it is cylindrical, but when erect has a triangular pris- 
matic form with rounded angles, the broadest side being turned upward, and called 
. the dorsum. It is covergd by integument remarkable for its thinness, its dark 
colour, its looseness of connection with the deeper parts of the organ, and its con- 
taining no adipose tissue. At the root of tle penis the integument is continuous 
with that upon the pubes and scrotum; and at the neck of the glans it leaves the 
_ surface, and becomes folded upon itself to form the prepuce. 

The internal layer of the prepuce is attached behind to the cervix, and 
approaches in character to a mucous membrane; from the cervix it is reflected 
over the glans penis, and at the meatus urinarius is continuous with the mucous 
lining of the urethra. 

The mucous membrane covering the glans penis contains no sebaceous glands ; 
but projecting from ite free surface are a number of small highly sensitive papilie. 

The penis is composéd.of a mass of erectile tissue, enclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed side by 
side aléng the upper part of the organ ; the third, or corpus ; spongiorum, encloses 
the urethra, and is placed below. 

The Corpora Cavernosa form the chief part of the body of the. penis. “They 
consist of ‘two fibrous cylindrical tubes, placed side by side, and intimately eon- 
nected along the median line for their anterior three-fourths, whilst at their back 
part they. separate from Gach other to form two tapering processes, named orura, 
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whieh ate connected to the rami of the pubes and ischinm, Hach crus commences 
by a blunt pointed process in front of the tuberosity of the ischium ; and, near its 
junction with its fellow, prezents’a slight enlargement, named by Kobelt, the bulb 
of the corpus cavernosum. Just beyond this point they become constricted, and 
retain sm equal: diameter to their anterior extremity, where they form a single 
rounded end, which is received into a fossa in the base of the glans penis. A 
median groove on the upper surface lodges the dorsal vein of the penis, and the 
groove on the under surface receives the corpus spongiosum. The root of the penis 
- is connected to the symphysis pubis by the suspensory ligament. 

Stracture..-The corpora cavernosa are surrounded by a strong fibrous envelope, 
consisting of two seta of fibres; the one, internal, being circular in direction, and 
being proper to each corpus cavernosum ; the other, longitudinal in direction, being 
common to the two corpora cavernosa, and investing them in a common covering. 
The internal circular fibres by their junction at one part form an incomplete 
partition or septum between the two bodies. This fibrous investment is extremely 
dense, of considerable thickness, and consists of bundles of shining white fibres, 
with an admixture of well-developed elastic fibres, so that it is possessed of great 
elasticity. NAWAS SALAR JUNG BAHADUR, 

The septum, between the two corpora’ cavernons, forms an imperfect partition ; 
it is thick and complete behind, but in front it is incomplete, and consists of a 
number of vertical bands, which are arranged like the teeth of a comb, whence the 
name which it has received, septum pectiniforme. These bands extend between the 
dorsal and the urethral surface of the corpora cavernosa. 

From the internal surface of the fibrous envelope, as well as from the sides of 
the septum, are given off a number of bands or cords, which cross the interior of 
the corpora cavernosa in all directions, subdividing them into a number of separate 
compartments, and giving the‘entire structure a spongy appearance. These bands 
and cords are called trabeculae, and consist of white fibrous tissue, elastic fibres, and 
plain muscular fibres, In them are contained numerous arteries and nerves, — 

The component | fibres of which the trabecule are composed are larger and 
stronger round the circumference than at the centre of the corpora cavernosa ; they 
are also thicker behind than in front. The interspaces, on the contrary, arflayger 
at the centre than at the circumference, their long diameter being directed trans- 
versely ; they are largest anteriorly. They are occupied by venous blood, and are 
lined by a layer of flattened cells similar to the endothelial lining of veins. 

The -whole of the structure of the corpora cavernosa, contained within the 
fibrous sheath, consists therefore of a sponge-like tissue of areolar spaces, freely 
communicating with each other and filled with venous blood. The spaces may 
therefore be regarded as large cavernous veins. 

The arteries bringing the blood to these spaces are 5 the arteries of the corpora 
cavernosa and branches from the Uorsal artery of the penis, which perforate. the 
fibrous capsule, along the upper surface, especially near the fore part of the 
organ. 

These arteries on entering the cavernous structure, divide into branches, which 
are supported and enclosed by the trabeculm. Some of these terminate in a 
capillary network, the branches of which open directly into the cavernons spaces ; 
others assume a tendril-like appearance, and form convoluted and somewhat dilated 
vessels, whith were named by Miiller, helicine arteries. They project sinto the 
spaces, and. from them are given off small capillary branches to supply the 
trabecular structure.. They are bound down in the spaces by fine fibrous processes, 
and are ‘more abundant in the back part of the corpora cavernosa. — 

‘The blood from the cavernous spaces is returned by a series of vessels, some of 
which emerge in considerable numbers from the base of the glans penis, and con- 
verge on the dorsum of the organ to. form the dorsal win ; others pass out en the 
upper surface of the corpora cavernosa and join the dorsal vein; some emerge : 
the under. surface of the corpora cavernosa, and receiving branches from the « 
spongionum, wind round the sides of the penis to texmMiate in the dorsal vein ; ‘bat 
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the greater number pass out at the root of the penis, and join the: prostatic plexus 
and pudendal veins (fig. 544). 

“The Corpus 8 scglaos encloses the urethra! and is situated in the groove on 
the under surface of the corpora. cavernosa. It commences posteriorly in front of 
the deep perinmal fascia, between the diverging crura of the corpora cavernosa, where 
it forms a rounded enlargement, the bulb ; and terminates, anteriorly, in another 
expansion, the glans pents, which. Gverlaps the anterior rounded. extremity of the 
corpora cavernosa. The central portion, or body of the corpus spongiosum, is 
cylindrical and tapers slightly from. behind forwards. 

- The bulb varies in size in different subjects ; it receives a fibrous investment from 
the anterior layer of the deep perinmal fascia, and is surrounded by the Accelerator 
urine muscle. The urethra enters the bulb nearer its upper than its lower surface, 
being surrounded by a layer of erectile tissue, a thin prolongation of which is con- 
tinued backwards round the membranous and prostatic portions of the canal to the 
neck of the bladder, lying between the two layers of muscular tissue. The portion 
of the bulb below the urethra presents a partial division into two lobes, being marked 
externally by a linear raphé, whilst internally there projects inwards, for a short 
distance, a thin fibreus septum, more distinct in early life. 


Via. 544.—From the peripheral portion of the Corpus Cavernosum Penis under a low 
magnifying power. (Copied from Langer.) 





ra. Capillary network. 6. Cavernoud spaces, 3. Connection of the arterial twigs (a) with the cavernous spaces. 


Structure.—The corpus spongiosum consists of a strong fibrous envelope, 
enclosing a trabecular structure, which contains in its meshes erectile tissue. The 
fibrous envelope is thinner, whiter in colour, and more elastic than that of the corpus. 
cavernosum. The trabecule are delicate, uniform in size, and the meshes between 
‘them small; their long diameter, for the most part, corresponding with that of 
the penis. A thin layer of muscular fibres, continuous behind with those of the 
bladder, forms part of the outer coat of the corpus spongiosum, and a second layer 
of muscular tissue is found neon beneath the mucous membrane of the 
urethra. 

The lymphatics of the penis consist of a superficial and deep set ; the former 
are derived from a.dense network on the skin of the glans and prepuce and from the 
mucous membrane of the urethra, and terminate in the inguinal glands ; the latter 
emerge from the corpora cavernosa and corpus spongiosum, and, passing beneath 
the pubie arch, join the deep lymphatics of the pelvis. 

The nerves are derived from the internal pudic nerve and the hypogastric plexus. 
On the glans and bulb some filaments of the cutaneous nerves have Pacinian bodies 
connected with them, and a to Krause many of them terminate in a pee 
liar form of end-bulb. 

° e 
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"ithe testes are two sinall glandular organs, which. scorete the semen ; “they are : 
situated in the scrotum, being sugpended by the spexmatic canis, - “Aten. early 


oo HES BURUTUM,: See epee 
period. of fectal life, the testea are contained in the abdominal. cavity, behind the | 


peritoneum. Before birth, they descend to the inguinal canal, along which they 
pass with the spermatic cord, and; emerging at the external. abdominal ring, they 
descend into the scrotum, becoming invested in their course by numerous coverings . 
derived from the serous, muscular, and fibrous layers of the abdominal parietes, 
as well as by the scrotum. The coverings of the testis are—tho 


eile Scrotam 
~ Intercolumnar, or External spermatic fascia. 
Cremasteric fascia. 
Infundibuliform, or Fascia propria (Internal spermatic faacia), 
Tunica vaginalis, 


The Serotum is a cutaneous pouch, which contains the testes and part of the 
spermatic cords. It is divided into two lateral halves, by a median line, or raphé, 


Fia. 545.—Transverse section through the left side of the Scrotum and the Left Testicle. 
The sac of the Tunica Vaginalis represented in a distended condition. (Délépine). 
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») 
which is continued forwards to the under surface of the penis, and backwards along 
the middle line of the perineum to the anus. Of these two lateral portions the left 
is longer than the right, and corresponds with the greater length of the spermatic 
cord on the left cide. Its external aspect varies under different circumstances : thus, 
under the influence of warmth, and in old and debilitated persons, it becomes 
elongated and flaccid; but, under the influence of cold, and in the young and 
robust, it is short, corrugated, and closely applied to the testes. = =§ts 
. The scrotum consists of two layers, the integument and the dartos. |. 
The integument is very thin, of 9 brownish colour, and generally thrown into 
folds or ruge. It is provided with sebaceous follicles, the secretion of which has 
a peculiar odour, and is beset, with thinly scattered, crisp hairs, the roots of which , 
are seen through the akin, | bog. 0s a ee 
The dartes :is'a thin layer of foose reddish tissue, endowed with contractility : 
it dorms the proper: tunic of the scrotum, is continuous, around the base ofthe 
scrotum, with:the superficial fascia of: the groin, perineum, and inner side of the 
thighs, and.sends inwards a distinct septum, sepium, sqgoti, which divides. it-into 
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bes caviar tetas two- testes, the. septum extending between the rephé and the 
under surface of the penis, as far as its root.. 

| ‘The dartos is closely united to the skin externally, bat connected with the sub- 
jecent parts by delicate areolar tissue, upon which it glides with the greatest apap 
The dartos is very vascular, and consists of a loose areolar tissue, containing un 
striped muscular fibre, but no fat. Its contractility is slow, and excited by cold and 
mechanical stimuli, but not by electricity. 

The intercolumnar fascia is 9 thin membrane, derived from the margin of the 
pillars of the external abdominal ring, during the descent of the testis in the 
foatus, which is prolonged downwards around the surface of the-cord and testis. It 
is separated from the dartos by loose areolar tissue, which allows of considerable 
movement of the latter upon it, but is intimately connected with the succeeding 
layers. 

The oremasterio fascia consists of scattered bundles of muscular fibres (Cre- 
master muscle), connected together into a continuous covering by intermediate 
areolar tissue. The muscular fibres are derived from the lower border of the 
internal oblique muscle, during the descent of the testis (p. 920). 

The fascia propria is a thin membranous layer, which loosely invests the gur- 
face of the cord. It is a continuation downwards of the infundibuliform process 
of the fascia transversalis, and is also derived during the descent of the testis in 
the fostus. 

The tunica vaginalis is described with the proper covering of the testis. A 
more detailed account of the other coverings of the testis will be found in the de- 
scription of the surgical anatomy of inguinal hernia. 

Vessels and Nerves.—The arteries supplying the coverings of the ‘testia are: 
the superficial and deep external pudic, from the femoral ; the superficial perineal 
branch of the internal pudic ; and the cremasteric Branch from the epigastric. The 
veins follow the course of the corresponding arteries. The lymphatics terminate 
in the inguinal glands. The nerves are: the ilio-inguinal branch of the lumbar 
plexus, the two superficial perinwal branches of the internal pudic nerve, the in- 
ferior pudendal branch of the small sciatic nerve, and the genital” branch of the 
ganifo-crural nerve. 

The Spermatic Cord extends from the internal abdominal ring, where the 

structures of which it-is composed converge, to the back part of the testicle. It 
is composed of arteries, veins, lymphatics, nerves, and the excretory duct of the 
testicle. These structures are connected together by areolar tissue, and invested 
by the fasciw brought down by the testicle in its descent. In the abdominal wall 
the cord passes obliquely along the inguinal canal, lying at first beneath the In- 
‘ ternal oblique, and upon the fascia transversalis; but nearer the pubes, it rests 
upon Poupart's ligament, having the aponeurosis of the External oblique in front 
of it, and the conjoined tendon behind it. It then escapes at the external ring, 
and descends nearly vertically into the scrotum. The left cord is rather longer 
than the right, consequently the left testis hangs somewhat lower than its fellow. 

The arteries of the cord are: the spermatic, from the aorta; the artery of the 
vas deferens, from the superior verioal ; and the cremasteric, from the deep epi- 
gastric artery. 

The spermatic artery supplies ‘he testicle. On approaching the gland, it gives 
off some branches whieh supply the epididymis, and others which perforate the 
tunica albugines behind, and spread out on its inner surface, or pass through the 
fibrous septum in itg interior, to be distributed on the membranous septa: between 
the lobes. | 

The artery of the vas deferens is a long slentiae vessel, which accompanies the | 
vas deferens, ramifying upon. the coats of that duct, and anastomoning. with the 
spermatic artery near the testis. 

The oremasteric branch from the epigastric cupplies the remaster msde, and 
other coverings of the cord. 

The spermatic veins leave the back part of the testis, and, ‘teoeiving Jwaniches - 
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from the epididymis, unite to form a plexus ‘cassis ieee sea) which forma the 
chief mass of the cord. They pass up in front of the vaa deferens, and unite to 
form a single trank, which terminates, on the right side, in the inferior vena cava, 
a dg in the left renal vein. . 
The bymphatios are of ree Oe; accompany the blood- vonsels, and terminate 

in the lambar glands. 

The nerves are the spermatio plexus from the sympathetic. This plexus is 
derived from the renal and aortic plexuses, joined by filaments from the hypogastric 
es which accompany the artery of the vas deferens. 


TRSTHS, 


The testes are suspended in- the scrotum by the spermatic cords. Each gland 
is of an oval form, compressed laterally and having an oblique position in the 
scrotum ; the upper extremity being directed forwards and a little outwards; the 
lower, backwards and a little inwards; the anterior convex border looks forwards 
and downwards, the posterior or straight border, to which the cord is attached, 
backwards and upwards. 

The anterior in lateral surfaces, as well as both extremities of the organ, are 
convex, free, smooth, and invested by the tunica vaginalis, The posterior border, 
to which the cord is attached, receives only a partial investment from that mem- 
brane. Lying upon the outer edge of this border is a long, narrow, flattened body, 
named, from its relation to the testis, the epididymis (8dvpoc, testis). It consists of 
a central portion, or body, an upper enlarged extremity, the globus major, or head ; 

and a lower pointed extremity, the tail, or 

globus minor. The globus major is inti- 

re We aleuereiee Tai opens ™ mately connected with the upperend of the 
testicle by means of its efferent ducts ; and 

the glébus minor is connected with its 
lower end by cellular tissue, and a refleo- 
tion of the tunica vaginalis. The outer 
surface and upper and lower ends of thé’ 
epididymis are free and covered by serous 
membrane ; the body is also completely 
invested by it, excepting along its inner 
border, where it is connected to the back: 
of the testis by a fold of the serous mem- 
brane. Attached to the upper end of the 
testis, or to tha, epididymis, are one or 
more small pedunculated bodies. One of 
e them is pretty constantly found between 
the globus major of the epididymis and 
the testicle, and is believed to be the 
remains of the upper extremity of the 

. Millerian duct (p. 100), They are 
termed the Hydatids of Morgagni. 

When the testicle is removed from the 
body the position of the vas deferens, on the posterior and inner side of the, epi-. 
didymis, marks the side to which the gland has belonged. 

Sise and weight.—The sverage dimensions of this gland are from one and & half 
to two inches in length, one inch in breadth, and an inch and a quarter in the antero- 
posterior diameter ; and the weight varies from six to eight drachms, the left tésticle 
being a little the larger. 

The testia is invested by three tunics, the tunica vaginalis, tunics albuginea, 
and tunica vasculoss. | = 

The Tanies Vag is the serous’ covering of the testis, ‘It is © pouch of’. 
serous membrane, derived from the peritoneum during the descent of the testis in. 
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the festus, from the abdomen into the scrotum. After its descent, that portion of 
the pouch which extends from the internal ring | to near the upper part of the gland 
becomes obliterated, the lower portion remaining as a shut sac, which invests the 
outer surface of the testis, and is reflected on to the internal surface of the scrotum ; 
hence it may be described as consisting of a visceral and parietal portiozf. 

The visceral portion (tunica vaginalis propria) covers the outer surface of the 
testis, as well as-the epididymis, connecting the latter to the testis by means of a 
distinct fold. From the posterior border of the gland, it is reflected on to the in- 
ternal surface of the scrotum. 

The parietal portion of the serous membrane (tunica vaginalis reflera) is far 
more extensive than the visceral portion,.extending upwards for some distance in 
front, and on the inner side of the cord, and reaching below the testis. The inner 
surface of the tunica vaginalis is free, smooth, and ‘covered by a simple epithelial 
layer of flattened cells. The interval between the visceral and parietal layers of 
this membrane constitutes the cavity of the tunica vaginalis. 

The obliterated portion of the pouch may generally be seen as a fibro-cellular 
thread lying in the loose areolar tissue around the spermatic cord; sometimes this 
may be traced as a distinct band from the upper end of the inguinal canal, where 
it is connected with the peritoneum, down to the tunica vaginalis ; sometimes it 
gradually becomes lost on the spermatic cord. Occasionally no trace of it can be 
detected. In some cases it happens that the pouch of peritoneum does not become 
obliterated, but the sac of the peritoneum communicates with the tunica vaginalis. 
This may give rise to one of the varieties of inguinal hernia (p. 923). Or in other 
cases the pouch may contract, but not become entirely obliterated; it then forms 
& minute canal leading from the peritoneum to the tunica vaginalis. ® 

The Tunica Albuginea is the fibrous covering of the testis. It is a dense fibrous 
membrane, of a bluish-white colour, composed of bundles of white fibrous tissue, 
which interlace in every direction. Its outer surface is covered by the tunica 
vaginalis, except along its posterior border, at the points of attachthent of the 
epididymis; hence the tunica albuginea is usually considered as a fibro-serous 
membrane, like the pericardium. This membrane surrounds the glandular structure 
of the testicle, and, at tt ite posterior border, is reflected into the interior of the gland, 
forming an incomplete vertical septum called the mediastinum testis (corpus High- 
monanum),. 

The mediastinum testis extends from the upper, nearly to the lower border of 
the gland, and is wider above than below. From the front and sides of this septum, 
numerous slender fibrous cords and imperfect septa (trabeculae) are given off, which 
radiate towards the surface of the organ, and are attached to the inner surface of 
the tunica albuginea. They therefore divide the interior of the organ into s 
number of incomplete spaces, which are somewhat cone-shaped, being broad at 
their bases at the surface of the gland, and bscoming narrower as they converge to 
the mediastinum. The mediastinum supports the vessels and ducts of the testis 
in their passage to and from the substance of the gland. 

The Tunica Vasoulosa (pia mater testis) is the vascular layer of the testis, con- 
sisting of a plexus of blood-vessels, held together by a delicate areolar tissue. It 

covers the inner surface of the tunica albuginea and the different septa in the 
interior of the gland, and therefore forms an internal investment to all the spaces 
of which the gland is composed. 

Structure.—The glandular structure.of the testis consista of numerous lobules 
(lobulk testis). Their number, in a single testis, is estimated by Borres at 250, and 
by Krause at 400. They differ in size socording to their position, those in the 
middlé ofthe gland being larger and longer. The lobules are conical i sbepe, te 


* It.is recorded that in the post-mortem examination of Sir ‘Astley Cooper, this minute 
senygaa cel cigr icteric gpdoed pad ent ok eit sae ae 
he suffered from inguinal hernia; probably this was of rag sien 
Teel iaete a heels travelled 
(Lamoet; vol. ii. 3824,'p. 116). * 
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base being directed towards the circumference of the organ, the apex towards the 
mediastinum. Each lobule is contained in one of the intervals between the fibrous 
cords and vascular: processes which extend between the mediastinum testis and the 

tunica albuginea, and consists of from one. to three, or more, minute convoluted 

tubes, th8 tubuli seminiferi. The tubes may be separately unravelled, by careful 

dissection under water, and may be seen to commence either by free owoal ends, or 

by anastomotic loops. The total number of tubes is considered by Munro to be 

about 300, and the length of each about sixteen feet; by Lauth, their number is’ 
estimated at 840, and their average length two feet and a quarter. Their diameter 

varies from y}gth to ~}gth of aninch. The tubuliare pale in colour in early life, but, 

in old age, they acquire a deep yellow tinge, from containing much fatty matter. 

They consist of a membrane. propria, inside which are several layers of epithelial cells, 

the seminal celle. The membrana propria is a hyaline structure, consisting of several 
membranous layers, containing oval flattened nuclei, at regular intervals, super-. 
imposed on one another. The seminal cells or lining epithelium differs in different 

tubules. In some tubes they may be seen to consist of an outer layer, next the 

membrana propria, and two or more layers of inner cells. The former cells are 

more or less polyhedral in shape, uniform in size, and contain an oval or spherical: 
nucleus ; the latter cells, those comprising the inner layers, are spherical and more 
loosely connected together. The nucleus of most or all of them is in the process 

of indirect division (karyokinests, p.. 7), and in consequence of this, numerous 

small spherical daughter-cells are to be seen, lying nearest to the lumen and closely 
connected together. These small daughter-cells are named spermatoblasts, and by 

a series of changes become converted into spermatozoa. In other tubes the gradual 

transition of the spermatoblasts into spermatozoa may be traced. In some tubes 

or parts of tubes the daughter-cells may be seen to have assumed a pear shape, 

with the pointed end, in which the nucleus is to be found, directed towards the: 
inner seminal cells, while the broad part is directed into the lumen of the tube. 

In other parts of a tube the broad end may be seen to have become elongated into 

a rod-shaped body, which constitutes the middle piece of the spermatozoa, while 

the nucleus forms the head. Again in other parts of the tubes these young sperma, 

tozoa may be seen collected together into fan-shaped groups, and from their dis 
end, that is to say, the end projecting into the lumen of the tube, a thin long 
filament, called the tail, is growing out. In the young subject, the seminal cells 
present somewhat the appearance of an epithelial lining, and do not almost fill the 
tube, as in the adult testis. 

The tubules are enclosed in a delicate plexus of capillary vessels, and are held 
together by an intertubular connective tissue, which presents large interstitial spaces 
lined by endothelium, which are believed to be the rootlets of the lymphatic vessels 
of the testis. : ; 

In the apices of the lobules, the tuBuli become less convoluted, assume a nearly 
straight course, and unite together to form from twenty to thirty larger ducts, of 
about z1,th of an inch in diameter, and these, from their straight course, are called 
vasa recta. 

The vasa recta enter the fibrous tissue of the mediastinum, and pass upwards 
and backwards, forming, in their ascent, a close network of anastomosing tubes 
which are merely channels in the fibrous stroma, having no proper walls ; ‘this 
constitutes the rete testis. At the upper end of the mediastinum, the vossels of 
the rete testis terminate in from twelve to fifteen or twenty ducts, the vasa 
efferentia : they perforate the tunica albugines, and carry the seminal fluid from 
the testis to the epididymis. Their course is at first straight, they then become 
enlarged, and exceedingly convoluted, and form s series of conical mages, the cont 
vasculosi, which, together, constitute the globus major of the epididymis. Each. 
cone consists of a single convoluted duct, from six to eight inches in length, the 
diameter of which gradually decreases from the testis to the epididymis. Oppo- 
site the bases af: the cones, the efferent vessels acetal arable pbeyrricd 
single-duct, which constitutes, by ite-complex convolutious, ‘the body. and : globua. 

: 4i2-.. 
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minor of the epididymis. When the convolntions of this tube are unraveled, it 
measures upwards of twenty feet in length, and increases in breadth and thickness as 
it approaches the vas deferena. The convolutions are held together by fine areolar 
tissue, and by bands of fibrous tissue. A long narrow tube, the vas aberrans of 
Haller, is occasionally found connected with the lower part of the canal of the epidi- 

dymis, or with the commencement pf the vas deferens. It extends up into the cord 
for about two or three inches, where it ter- 

minates by a blind extremity, which is 

occasionally bifureated. Ite length varies ™% ow erga of the Ducte.” 

from an inch and a half to fourteen inches, 

and sometimes it becomes dilated to- 

wards its extremity: more commonly, it 

retains the same diameter throughout. 

Its structure is similar to that of the vas 

deferens. Occasionally it is found uncon- 

nected with the epididymis. 

The vasa recta are of smaller dia- 
meter than the seminal tubes, and have 
very thin parietes, They, as well as the 
channels of the rete testis, are lined by a 
dingle layer of flattened epithelium. The 
vasa efferentia and the tube of the epi- 
didymis have walls of considerable thick-. 
ness, on account of the presence in them 
of muscular tissue, which is principally 
arranged in a cireunlar manner. These 
tubes are lined by columnar ciliated epi- 
thelium. 

The Vas Deferens, the excretory duct 
of the testis, is the continuation of the 
epididymis. Opmmencing at the lower 
part’of the globus minor, it ascends along 
the posterior and inner side of the testis and epididymis, and along the back part of 
the spermatic cord, through the spermatic canal to the internal abdominal ring. 
From the ring it descends into the pelvis, crossing the external iliac vessels, and 
curves round the outer side of the epigastric artery: at the side of the bladder, it 
arches backwards and downwards to ita base, crossing over the obliterated hypo- 
gastric artery, and to the inner side of the ureter. At the base of the bladder, it lies 
between that viscus and the rectum, running along the inner border of the vesicula 
seminalis, In this situation it becomes enlarged and sacculated ; and then, becoming 
narrowed at the base of the prostate, unites with the duct of the vesioula seminalis 
to form the ejaculatory duct. The vas deferens presents a hard and cord-like sensa- 
tion to the fingers; it is about two feet in length, of cylindrical form, and about a 
line and a quarter in diameter. Its walls are dense, measuring one-third of a line; 
and its canal is extremely emall, measuring about half a line, 

In structure, the vas deferens consists of three coats: 1. An external, or cellular 
coat; 2. A muscular coat, which in the greater part of the tube consists of two 
layers of unstriped muscular fibre: an outer, longitudinal in direction, and an 
inner, circular ; but.in addition to these, at the commencement of the vas deferens, 
there is a third layer, consisting of longitudinal fibres, placed internal to the circular 
stratum, between it and the mucous membrane; 3. An internal, or mucous coat, 
which is pale, and arranged in. longitudinal folds ; its epithelial covering is of the 
ane variety. r 
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Vasiouna SuMnALas. 


The fleminal Ve 20 ro lobulated membranous pouch, pled between the 
base of the bladder and the rectum, serving as reservoirs for the semen, and secreting 


VESICULA SEMINALES. oot: 


& fluid to be added to the secretion of the testicles. Hach sao is somewhat pyramids! 
in form, the broad end being directed backwards, and the narrow end forwards towards 
the prostate. They measure about two and a half inches in length, about five lines 
in ath, and two or three lines in thickness, They vary, however, in size, 
not only in different individuals, but also in the same individual on the two sides. 
‘Their upper surface is in contact with the baseof the bladder, extending from near 
the termination of the ureters to the base of the prostate gland. Their under surface 
rests upon the rectum, from which they are separated by the recto-vesical fascia. 
Their postertor extremities diverge from each other. Their anterior extremities are 
pointed, and converge towards the base of the prostate gland, where each joins with 
the corresponding vas deferens to form the ejaculatory duct. Along the inner mar- 
gin of each vesiculs runs the enlarged and convoluted vas deferens. The inner border 
of the vesiculm, and the corresponding vas deferens, ‘form the lateral boundary of s 
triangular space, limited behind by the recto-vesical peritoneal fold ; the portion of 
the bladder included in this space rests on the rectum, and corresponds with the 
trigonum vesice in its interior. | 

Each vesioula consists of a single tube, coiled upon itself, and giving off several 
irregular cxcal diverticula : the separate coils, as well as the diverticula, being con- 


Fie. 548.—Base of the Bladder, with the Vasa Deferentia 
and Vesicule Seminales. 
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nected together by fibrous tissue. When uncoiled, this tube is about the diameter 
of a quill, and varies in length from four to six mchés ; it terminates posteriorly in 
a cul-de-sac; its anterior extremity becomes constricted into a narrow straight duct, 
which joins on its inner side with the corresponding vas deferens, and forms the 
ejaculatory duct. - 

The ejaculatory ducts, two in number, one on each side, are formed by the june- 
tion of the duct of the vesicula seminalis with the vas deferens. Each duct isabout 
three-quarters of an inch in length ; it commences at the base of the prostate, and 
rans forwards and upwards in a canal in its substance, and along the side of the 
sinus pocularis, to terminate by a separate slit-like orifice close to or just within 
the margins of the sinus. The ducts diminish in size, and converge towards their 
termination. —_ ® : 


Structure.—'The yeaicule seminales are composed of three coats : an external or 
fibro-cellular, derived from the recto-vesical fascia ; a middle or muscular coat, which 
is thinner than in the vas deferens: sea nnigrmiceaigied pedir tes in threa layers, 
consisting of an inner and outer longitndinal stratum and. an intermediate layer of 
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circular fibres ; and an internal or mucous coat, which is ‘pale, ef a -whitish-brown 
colour, and presents a delicate reticular structure, like that seen in the gall-bladder, 
but the meshes are finer. The epithelium is columnar. 

The coats of the ejaculatory ducts are extremely thin; an outer fibrous layer’, 
which is almost entirely lost after their entrance into the prostate ; a layer of 
muscular fibres, consisting of an,outer thin circular and an inner longitudinal 
layer, and the mucous membrane forming the only constituents of the tubes. 

Vessels and Nerves.—The arteries supplying the vesicule seminales are derived 
from the inferior vesical and middle hemorrhoidal. The vems and lymphatics 
accompany the arteries. The nerves are derived from the pelvic plexus. . 

_ The Semen is a thick, whitish fluid, having a peculiar odour. It consists of a 
fluid, the liquor seminis, and solid particles, the seminal granules, and. sperma- 
tozoa. 

The liquor seminis is transparent, colourless, and of an albuminous composi- 
tion, containing particles of squamous and columnar epithelium, with oil-globules 
and granular matter floating in it, besides the above-mentioned solid elements. 

The seminal granules are round finely-granular corpaacl measuring zqyyth 
of an inch in diameter. 

The spermatozoa, or spermatic filaments, are the essential agents in producing 
fecundation. They consist of a flattened oval head (the nucleus of the original 
spermatoblast) ; of a rod-shaped middle piece, and a long slender caudal filament, 
or tail. The movements of these bodies are remarkable, and consist of a lashing 
or undulatory motion of the tail. 


DESCENT OF THE Tastes. 


The testes, at an early period of fotal life, are placed at the back part of the 
abdominal cavity, behind the peritoneum ; in front, and a little below #he kidneys. 
The anterior surface and sides are invested by peritoneum ; the blood-vessels and 
efferent ducts are connected with their posterior surface ; and attaclied to the lower 
eadss a peculiar structure, the gubernaculum tests, which is said to assist in their 
descent. 

The Gubernaculum Testis attains its full development between the fifth and 
sixth months; it is a conical-shaped cord, attached above to the lower end of the 
epididymis, and below to the bottom of the scrotum. It is placed behind the 
peritoneum, lying upon the front of the Psoas muscle, and completely filling 
the inguinal canal. It consists of a soft transparent areolar tissue within, which 

‘often appears partially hollow, surrounded by a layer of striped muscular fibres, 
which ascends upon this body to be attached to the testis. According to Mr. Cur- 
ling, the gubernaculum, as well as these muscular fibres, divides below into three 
processes : the external and broadest process is connected with Poupart’s ligament 
in the inguinal canal; the middle process descends along the inguinal canal to the 
bottom of the scrotum, where it joins the dartos; the internal one is firmly attached 
to the os pubis and sheath of the Rectus muscle ; some fibres, moreover, are reflected 
from the Internal oblique on to the front of the gubernaculum. Up to the fifth 
month, the testis is situated in the lumbar region, covered in front and at the sides 
by peritoneum, and supported in its position by a fold of that membrane, called the 
mesorchium ; between the fifth and sixth months the testis descends to the iliac 
fossa, the gubernaculum at the same time becoming shortened ; during the bane 
month, it enters the internal abdominal ring, a small pouch of eum 
vagindlis) preceding the testis in its course through the By the end of the 
eighth month, the testis has descended into the scrotum, carrying down with it 
a lengthened pouch of peritoneum, which communicates. by its upper. extremity 
with the peritoneal cavity. . Just before birth, the upper part of the pouch usually 
becomes closed, and this obliteration extends gradually downwards 40. within » 

_ short distance of thetesti#. The process-of peritaneum surrounding the testis which 
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ia now entirely cut off from the general peritoneal cavity, constitutes the tunica 


Mr, Curling believes that the descent of the testis is effected by means of the 
muscular fibres of the gubernaculum ; those fibres which proceed from Poupart's 
ligament®and the Obliquus internus are said to guide the organ into the inguinal 
canal; those attached to the pubis draw it below the external abdominal ring; and 
those attached to the bottom of the scrotum complete its descent.t During the 
descent of the organ these muscular fibres become gradually everted, forming a 
muscular layer, which becomes placed external to the process of the peritoneum, 
surrounding the gland and spermatic cord, and constitutes the Cremaster. In the 
female, a small cord, corresponding to the gubernaculum in the male, descends to the 
inguinal region, and ultimately forms the round ligament of the uterus. A pouch of 
peritoneum accompanies it along the inguinal canal, analogous to the processus 
vaginalis in the male: it is called the canal of Nuck. 


* The obliteration of the process of peritoneum which accompanies the cord, and is 
hence called the funtcular process, is often incomplete. For an account of the various 
conditions anced by such incomplete obliteration (which are of great importance in the 

athological anatomy of Inguinal.Hernia), the student is referred to the ‘Easay on 
Frernia,’ * by Mr. Birkett, in A System of Surgery, edited by T. Holmes, vol. iv. 
+ Cleland denies that the gubernaculum is the agent by which the change in the 
sition of the testis is effected. For an interesting réewmé of the various views which 
ave been held with regard to the descent of the testis, see Mechantem of the Guberna- 
culum Testis, by Cleland: Edinburgh, 1856. 


Female Organs of Generation. 


HE external Organs of Generation in the female are the mons Veneris, the 
T labia majora and minora, the clitoris, the meatus urinarius, and the orifice of 
the vagina. The term ‘vulva’ or ‘pudendum,’ as generally applied, includes all 
these 5. 

: Pn aa Veneris is the rounded eminence in front of the pubes, formed by a 
collection of fatty tissue beneath the integument. It surmonnts the vulva, and 
becomes covered with hair at the time of puberty. 


The labia majora are two prominent ° 
longitudinal cutaneous folds, extending fy¢, s49.—The Vulva. External Female 
downwards from the mons Veneris to the Organs of Generation. 


anterior boundary of the perineum, and 
enclosing an elliptical fissure, thecommon ~ 
urino-sexual opening. Hach labium is 
formed externally of integument covered 
with hair; internally, of mucous mem- 
brane, which is continuous with the genito- 
urinary mucous tract; and between the 
two, of a considerable quantity of dreolar 
tissue, fat, and a tissue resembling the 
dartos of the scrotum, besides vessels, 
nérves, and glands. The labia are thicker 
in front than behind, and joined together 
at each extremity, forming theanterior and 
posterior commissures. The interval left 
between the posterior commissure and the 
margin of the anus is about an inch in 
length, andconstitutestheperinsum. Just 
within the posterior commissure is a small 
transverse fold, the frenulum pudendi or 
Jourchette, which is commonly ruptured in 
the first parturition, and the space between 
it and the commissure is called the fossa 
navicularis. The labia are analogous to a 
the scrotum in the male. ee 
The labia minora or nymphs are two 7e02. con: - an 
small folds of mucous membrane, situated 7*#"7~ 
within, the labia majors; extending from 
the clitoris obliquely downwards and out- 
wards for about an inch and a half on each 
side of the orifice of the vagina, on the 
sides of'which they arelost. They arecon- - 
tinuous externally with the labia majora, | 
internally with the inner surface of the | | 
vagina. As they converge towards the clitoris in front, each labium divides into 
two folds, which surround the glans clitoridis, the superior folds uniting to form: the 
preputium clitoridis, the fhferior folds being attached ¢o the glans, and forming the 
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frenum.. The nymphm are 5 composed of mucous. membrane, covered by a thin 
epithelial layer. They contain a plexus of veasels in their interior, and are pro- 
vided with numerous large mucous crypts which secrete abundance of sebaceous 
matter, | | 
The elitoris is an erectile structure, analogous to the corpora cavernosa of the 
penis. Itis situated beneath the anterior commissure, partially hidden between the 
anterior extremities of the labia minora. It is afi elongated organ, connected to the 
rami of the pubes and ischia on each side by a crus; the body is short and con- 
cealed beneath the labia; the free extremity, or glans clitoridts,is a small rounded 
tubercle, consisting of spongy erectile tissue, and highly sensitive. The clitoris con- 
sists of two corpora cavernosa, composed of erectile tissue enclosed in a dense layer 
of fibrous membrane, united together slong their inner surfaces by an incomplete 
fibrous pectiniform septum. It is ie like the penis, with a suspensory — 


Fia. 550.—BSection of Female Pelvis, showing Position of Viscera.* 





ment, and with two small muscles, the Erectores clitoridis, which are inserted into 
the crura of the corpora cavernosa. 

Between the clitoris and the entrance of the vagina is a triangular smooth surface, 
bounded on each side by the nymph ; this is the vestibule. 

The orifice of the urethra (meatus urinarins) is situated at the back part of the 
vestibule, about an inch below the clitoris, and near the margin of the vagina, sur- 
rounded by a prominent elevation of the mucous membrane. Below the meatus 
urinarius is the orifice of the vagina, a a ea lelgal Hei 
ai ede ana tala the hymen. . | 

® cee 
iad rin in this thes _ 
ype ae stated in 1 the te text, ‘ita walls are codinaelly. in contact with sac 
shan The hs ace pene to the urethra in 5. 539; BeS4. out 
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The hymen is a thin semilunar fold of mucous membrane, stretched across the 
lower part of the orifice of the vagina ; its concave margin being turned upwards: 
towards the pubes. Sometimes this membrane forms a complete septum across 
the orifice of the vagina—a condition known as imperforate hymen. Occasionally: 
it forms 4 circular septum, perforated in the centre by a round opening ; sdmetimes 
it is cribriform, or its free margin forms a membranous fringe, or it may be entirely 
absent. It may aleo persist after‘copulation. The hymen cannot, consequently, 
be considered as a test of vitginity. Its rupture, or the rudimentary condition of 
the membrane above referred to, gives rise to those small rounded elevations which 
surround the opening of the vagina, the caruncula myrtiformes. 

Glands of Bartholine.—On each side of the commencement of the vagina is a 
round or oblong body, of a reddish-yellow colour, and of the size of a horse-bean, 
analogous to Cowper’s gland in the male. It is called the gland of Bartholine. 
Each gland opens by means of a long single duct, upon the inner side of the 
nymphe, external to the hymen. : 

Extending from the clitoris, along either side of the vestibule, and lying a little 
behind the nymph», are two large oblong masses, about an inch in length, con- 
sisting of a plexus of veins, enclosed in a thin layer of fibrous membrane. These 
bodies are narrow in front, rounded below, and are connected with the crara of the 
clitoris and rami of the pubes: they are termed by Kobelt the bulb: vestibuls ; and 
he considers them analogous to the bulb of the corpus spongiosum in the male. 
Immediately in front of these bodies is a smaller venous plexus, continuous with 
the bulbi vestibuli behind and the glans clitoridis in front: it is called by Kobelt 
the pars intermedia, and is considered by him as analogous to that part of the body 
of the corpus spongiosum which immediately succeeds the bulb. 


¢ Tum BLADDER. : 


The bladder is situated at the anterior part of the pelvis. ° It is in welation, in 
front, with the pubic bones ; behind, with the uterus, some convolutions of the small 
intestine being interposed ; its base lies in contact with the neck of the uterus, and 

wigh, the anterior wall of the vagina. The bladder is said to be larger in the 
female than in the male, ie this is denied by Henle, and is very broad in its 
transverse diameter. 


THe URETHRA. 


The urethra is a narrow membranous canal, about an inch and a half in length, 
extending from the neck of the bladder to the meatus urinarius. It is placed 
_ beneath the symphysis pubis, embedded in the anterior wall of the vagina; and its 

direction is obliquely downwards and forwards, its course being slightly curved, 
the concavity directed forwards and upwardg. Its diameter, when undilated, is 
about a quarter of an inch. The urethra perforates the triangular ligament, pre- 
cisely as in the male, and is surrounded by the muscular fibres of the Compressor 
urethre. 

Btructure.—The urethra ae of three coats: muscular, erectile, and mucous. 
.. The musoular coat is continuous with that of the bladder; it extends the whole 
length of the tube, and consists of a circular stratum of muscular fibres, In 
addition to this, between the two layers of the triangular ligament, the female 
urethrd is surrounded by the Constrictor urethrm, as in the male. 

A thin layer of spongy erectile tissue, containing a plexus of large veins, inter- 
mixed with bundles of unstriped muscular ‘fibre, lies immediately beneath the 
_ mucousecoat. 

The mucous coat is pale, continuous, externally, with that of the vulva, and 
internally with that of the bladder. It is thtown into longitudinal folds, one of 
which, placed along the floor of the canal, resembles the verumontanum in the 
male urethra. It is lined by laminated epithelium, which becomes transitional 
near the bladder. Its external orifice is surrounded by a few mucous follicles. .- 
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seis sailed ties iets Wileaeaaaiaatl in dap ciaecs ecasiee as in © 
the male, admits. of considerable dilatation, which enables the surgeon to remove 
ae considerable facility calculiyor other foreign bodies, from the cavity of the 
bladder. 


e 
| Tae Recrom. 

Wiesew a more capacious and less curved in the female than in the niale, 

The first portion extends from the left sacro-iliac symphysis to the middie ‘of the 
sacrum. Its connections are similar to those in the male. 

7 The second portion extends to the tip of the eoccyx. It is covered in front by 
the peritaneum for a short distance, at its upper part: it is in relation with the 
posterior wall of the vagina. 

The third portion curves backwards from the vagina to the anus, leaving « 
space which corresponds on the surface of the body to the perineum. Its ex- 
tremity is surrounded by the Sphincter muscles, and its sides are supported by the 
Levatores ani. 


THe VAGINA. 


The Vagina is a membranous canal, extending from the vulva to the uterus. It 
is situated in the cavity of the pelvis, behind the bladder, and in front of the rectum. 
Its direction is curved forwards and downwards, following at first the line of the 
axis of the cavity of the pelvis, and afterwards that of the outlet. It is cylindrical 
in shape, flattened from before backwards, and its walls are ordinarily in contact 
with each other. Its length is about four inches along its anterior wall, and between 
five and six inches along its posterior wall. It is constricted at its commencement, 
and becomes dilated near its uterine extremity ; it surrounds the vaginal portion of 
the cervix uteri, a short distance from the os, its attachment extending higher so 
on the posterior than on the anterior wall of the uterus. 

Relatisns.—Its unierior surface is in relation with the base of the bladder, and 
with the urethra. Its posterior surface is connected to the anterior wall of the 
rectum, for the lower three-fourths of its extent, the upper fourth being separated 
from that tube by the recto-uterine fold of peritoneum, which forms a i ac 
between the vagina and rectum. Its sides give attachment superiorly to the b 
ligaments, and inferiorly to the Levatores ani muscles and recto-vesical fascia. 

Structure.—The vagina consists of an internal mucous lining, of a muscular coat, 
and an external layer of erectile tissue. 

The mucous membrane is continuous above with that lining the uterus, and below, 
with the integument covering the labia majora. Its inner surface presents, along 
the anterior and posterior walls, a longitudinal ridge or raphé, called the columns of | 
the vagina, and numerous transverse ridges or rug, extending outwards from the 
raphé on either side. These ruge age divided by furrows of variable depth, giving 
to the mucous membrane the appearance of being studded over with conical projec- 
tions or papillew ; they are most numerous near the orifice of the vagina, especially 
in females before parturition. The epithelium covering the mucous membrane is of 
the aquamous variety. The submucous tissue is very loose, and contains numerous 
large veins, which by their anastomoses form a plexus, oo with smooth mua- 
cular fibres derived from the muscular coat; it is regarded by Gussenbauer as an 
erectile tissue. 

The muscular coat consists of two layers; an external longitudinal, which is far 
the stronger, and an internal circular layer. The longitudinal fibres are continuous 
with the superficial muscular fibres of the uterua. The strongest fasciculi are those 
attached to the recto-vesical fascia on each side. The two layers are not distinctly, | 
separable from each other, but are connected by oblique deoussating fascieuli which 
pass from the.one layer io the other. In addition to this, the vagina at ite lower end 
is surrounded by e band.of striped muscular fibres, the sphincter vagina (see p..939). 

The erectile tissue consists of a. leyer of loose connective tissue, situated between 
the soncous membrasie and ibe anusenier coad embedded in it is a plexus of large 
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veins, and numerous bundles of unstriped muscular fibres, derived from the circular 
muscular layer. nn similar to that found in other 
erectile tissues. 

Tas Urervs. me 

The uterus is the organ of gestation, receiving the fecundated ovum in its cavity, 
retaining and supporting it during‘the development of the foetus, and becoming the 
principal agent in its expulsion at the time of parturition. : 

In the virgin state it is pear-shaped, flattened from before backwards, and situated 
in the cavity of the pelvis, between the bladder and the rectum ; it is retained in 
its position by the round and broad ligaments on each side, and projects into the 
upper end of the vagina below. Its upper end, or base, is directed upwards and 
forwards ; its lower end, or. apex, downwards and backwards, in the line of the axis of 
the inlet of the pelvis. It therefore forms an angle with the vagina, since the direc- 
tion of the vagina corresponds to the axis of the cavity and outlet of the pelvis. 
The uterus measures about three inches in length, two in breadth at its upper 
part, and an inch in thickness, ‘and it weighs from an ounce to an ounce and a half. 

The fundus is the upper broad extremity of the organ: it is convex, covered 
by peritoneum, and placed on a line below the level of the brim of the pelvis. 

The body gradually narrows from the fundus to the neck, Its anterior surface 
is flattened, covered by peritoneum in the upper three-fourths of its extent, and 
separated from the bladder by some convolutions of the small intestine: the lower 
fourth is connected with the bladder. Its posterior surface is convex, covered by 
peritoneum throughout, and separated from the rectum by some conyolutions of 
the intestine. Its lateral margins are concave, and give attachment to the Fallo- 
pian tube above, the round ligament below and in front of this, and the ligament 
of the ovary behind and between both of these strictures. 

The cervia is the lower rounded and constricted portion of the uterus: around 
its circumference is attached the upper end of the vagina, which extends upwards 
& greater distance behind than in front. 

At the vaginal extremity of the uterus is a transverse aperturd, the os uteri, 
bopnged by two lips, the anterior of which is thick, the posterior narrow and long. 

Ligaments.—The ligaments of the uterus are eight in number : two anterior, two 
posterior, and two lateral, formed of peritoneum ; and the round ligaments (p. 914). 

The two anterior ligaments (vesico-uterme) are two semilunar folds which pass 
between the neck of the uterus and the posterior surface of the bladder. : 

The two posterior ligaments (recto-uterine) pass between the sides of the uterus 
and rectum. The fold of peritoneum which forms these ligaments is reflected from 
, the anterior surface of the second portion of the rectum on to the posterior surface 
" of the upper part of the vagina, and thence passes up on to the posterior wall 
of the uterus. It thus forms a pouch or cul-deyac, which is termed the recto-vaginal 
pouch, or pouch of Douglas. 

The two lateral or broad ligaments pass from the sides of the uterus to the lateral 
walls of the pelvis, forming a septum across the pelvis, which divides that cavity 
into two Portions. In the anterior part are contained the bladder, urethra, and 
vagina ; in the posterior part, the rectum. 

The cavity of the uterus is small in comparison with the size of the organ : that 
portion of the cavity which corresponds to the body is triangular, flattened from 
before backwards, so that its walls are closely approximated, and having its base 
directed upwards towards the fandus. At each superior angle is a funnel-shaped 
cavity, which constitutes the remains of the division of the body of the uterus into 
, two cormua;.and at the bottom of each cavity is the minute orifice of the Fallopian 
' tube. At the inferior angle of the uterine oavity is » small constricted opening, the 
internal orifice (ostium internum), which leads Into the cavity of the cervix. The 
cavity of the cervix is somewhat fusiform, flattened from before backwards, broader 
at the middie than at either extremity, and communicates, below, with the vagina. 
Each wall of the canal prosmts a longitudinel solemn, from whieh proceed a number 
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of amall oblique columns, giving the appearance of branches from the stem of a tres; 
and hence the name arbor vita uterina applied to it. These folds usually become 
very indistinct after the first labout. 

Structure.—The uterus is composed of three sisal an external serous coat, a 
middie of muscular layer, and an internal mucous coat. 

The serous coat is derived from the peritoneum ; it invests the fundus and the 
whole of the posterior surface of the body of thé uterus; but only the upper three- 
fourths of its anterior surface. 

The muscular coat forms the chief bulk of the substance of the uterus, In the 
unimpregnated state it is dense, firm, of a greyish colour, and cuts almost like 
cartilage. It is thick opposite the middle of the body and fundus, and thin at 
the orifices of the Fallopian tubes. It consists of bundles of unstriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood-vessels, lymphatic 
vessels, and nerves. In the impregnated state the muscular tissue becomes more 
prominently developed, and is disposed in three layers—external, middle, and 
in ; 
The external layer is placed beneath the peritoneum, disposed as a thin plane 
on the anterior and posterior surfaces. It consists of fibres, which pass transversely 
across the fondus, and converging at each superior angle of the uterus, are con- 
tinued on the Fallopian tubes, the round ligament, and ligament of the ovary ; some 
passing at each side into the broad ligament, and others running backwards from 
the cervix into the recto-uterine ligaments. 

The middle layer of fibres presents no regularity in its arrangement, being dis- 
posed longitudinally, obliquely, and transversely, 

The internal or deep layer consists of circular fibres arranged in the form of two 
hollow cones, the apices of which surround the orifices of the Fallopian tubes, their 
bases intermingling with one atfother on the middle of the body of the uterus, At 
the cervix these fibres are disposed pranisversely, constituting the so-called in 
and extertial sphincters of the os uteri. 

The mucous membrane is thin, smooth, aa closely adherent to the subjacent 
tissue. It is continuous, through the fimbriated extremity of the Fallopian tubes, 
with the peritoneum ; and, through the os uteri, with the mucous membrane lingng 
the vagina. 

In the body of the uterus it is smooth, soft, of a reddish colour, lined by 
columnar ciliated epithelium, and presents, when viewed with a lens, the orifices 
of numerous tubular follicles arranged perpendicularly to the surface. They are of 
small size in the unimpregnated uterus, but shortly after impregnation they become 
enlarged, elongated, presenting a contorted or waved appearance towards their closed 
extremities, which occasionally dilate into fwo or three,sacculated pouches. The » 
circular orifices of these glands may be seen on the inner surface of the mucous 
membrane, many of which during the early period of pregnancy are surrounded by 
a whitish ring formed of epithelium which lines the follicles. In the impregnated 
uterus the epithelium loses its ciliated character. 

In the cervix the mucotis membrane between the ruge and around the os uteri 
is provided with numerous mucous follicles and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uteri, are due to closure 
of the mouths of these follicles, and their distension with their proper secretion. 
They are called the ovula of Naboth. The mucous membrane covering the lower 
half of the cervix presentd numerous papille, and the epithelium is stratified. 

Vessels and Nerves.—The arteries of the uterus are the uterine, from the internal 
Hliac; and the ovarian, from the aorta. They are remarkable for their tortuous 
course in the substance of the organ, and for their frequent anastomosés. The» 
veins are of large size, and correspgnd with the arteries. In the impregnated uterus 
these vessels are termed the uterine sinuses, consisting of the lining membrane of 
the veins adhering to the walls of the canals channelled through ‘the substance of 
the nterns. They terminate in the uterine plexuses. The lymphatics are of ts 
size in the impregnated uterus, and terminate in the®pelvic and lumbar gis 
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The nerves are derived from the inferior nypoeneis ant ovarian see ont 
from the third and fourth sacral nerves. =; 


The form, size, and situation of the uterus vary at different periods of life and under 
different circumstances. — 
In the fostus the uterus is contained in the abdominal Leariey: ene bayond the 


brim of the pelvis. oe 
At puber 7, the uterus is pyriform in shape, an — een to ten drachms, It 


has descend into the pelvis, the fundus being Fag below the level of the brim of this 
cavity. The arbor vitw is distinct, and extends to the upper part.of ‘the cavity of the 


organ. 

7 menstruation the organ and more vascular, its surfaces rounder ; 
the os externum is rounded, its erabia ee en, and the Hining “memabrane of the body 
thickened, softer, and of a darker colour. ow Acoatding to J. Wi , at each recurrence 
of menstruation a molecular disintegration and softening of the superficial part of the 
mucous membrane takes place, which leads to its complete removal. At the cessation of 
the menstrual flow, a rapid proliferation of the cells of the deeper layers of the mucous 
sai ce takes place, and a fresh uterine membrane is riod formed. 

nd Prenay the uterus increases so as to weigh from one pound and a half to 
ee poun It becomes enormously enlarged, and projects into the hypogastric and 
lower part of the umbilical regions. This enlargement, which continues up to the sixth 
month of gestation, is partially due to increased development of pre-existing and new- 
formed muscular tissue. The round ligaments are enlarged and the Ns broad ligaments be- 
come encroached upon by the uterus making ae ay between their laminw. The mucous 
membrane becomes more vascular, its mucous follicles and glands enlarged ; the ruge and 
folds in the canal of the cervix become obliterated; the blood and lymphatic vessels as 
well as the nerves, according to the researches of Dr. Lee, greatly enlarged. 

_ After parturition the uterus nearly regains its usual size, weighing From two to three 
ounces ; but its cavity is larger than in the virgin state; the external orifice is more 
marked, and assumes a transverse direction ; its edges present @ fissured surfaces; its vessels 
- are tortuous; and its muscular layers are more defined. 

In old age the uterus becomes atrophied, and paler and denser in texture; a more 
distinct Sccetiolion separates the body and cervix. Tho ostium internum, and, occasion- 
ally, the vaginal orifice, often become ibliterated, and its labia almost entirely disappear. 


APPENDAGES OF THE UTERUS. ; 


Tke appendages of the uterus are the Fallopian tubes, the ovaries and their 
ligaments, and the round ligaments. These structures together with their nutrient 
vessels and nerves, and some scattered muscular fibres, are enclosed between the 
two folds of peritoneum which constitute the broad ligaments; they are placed in 
the following order: in front is the round ligament; the Fallopian tube occupies 
the free margin of the broad ligament ; the ovary and its ligament are behind and 
below the latter. 

. The Fallopian tubes, or oviducts, convey the ova from the ovaries to the cavity 
ofthe uterus. They are two in number, one on each Bide, situated in the free margin 
of the broad ligament, extending from each guperior angle of the uterus to the 
sides of the pelvis. Each tube is about four inches in length; its canal is exceed- 
ingly minute, and commences at the superior angle of the uterus by a minute orifice, 
the ostium internum, which will hardly admit a fine bristle; it continues narrow, 
along the inner half of the tube, and then gradually widens into a trumpet-shaped 
extremity, which becomes contracted at its termination. This orifice is called the 
ostium abdominale, and communicates with the peritoneal cavity. Its margins 
are surrounded by a series of fringe-like processes, termed jimbria, and one of 
these processes is connected with the outer end of the ovary. To this part of the 
tube the name fimbriated extremity is applied; it is also called morsus dtaboli, from 
the peculiar manner in which it embraces the surface of the ovary during sexual 
_excitament. In connection ‘with the fimbrie of the Fallopiah tube, or with the 
"broad ligament close to them, there-is frequently 1 s small vesicle or hydati, floating 
on a long stalk of peritoneum. 

Strustare,—-The Fallopian tube. consists of three costa ‘serous, masouler, and 
mucous. ) 
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The middie or ‘muscular coat consists of an external longitudinal and an internal 
circular layer of muscular fibres continuous with those of the uterus. 

The internal or mucous coat is‘continuous with the mucous lining of the: wheres, 
and at the free extremity of the tube with the peritoneum. ‘It is thrown into 
longitudinal folds in the outer part of the tube, which indicate its adaptation for 
dilatation, and is covered by columnar ciliated epithelium. This form of epithe- 
lium is also found on the inner surface of the firibrim ; while on the outer or serous 
surfaces of these processes, the epithelium gradually merges into the pavement 
epithelium of the peritoneum. 

The Ovaries (testes muliebres, Galen) are analogous to the testes in the male. 
They are oval-shaped bodies, of an elongated form, flattened from above down- 
wards, situated one on each side of the uterus, in the posterior part of the broad 
ligament behind and. below the Fallopian tubes. Each ovary is connected, by its 
anterior margin, to the broad ligaments; by its inner extremity to the uterus by a 
proper ligament, the ligament of the ovary ; and by its outer end to the fimbriated 
extremity of the Fallopian tube by a short ligamentous cord. The ovaries are of a 
whitish colour, and present either a smooth or puckered uneven surface. They 
are each about an inch and a half in length, three-quarters of an inch in width, 
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and about a third of an inch thick; and weigh from one to two drachms. The 
surfaces and posterior convex border are free, the anterior straight border being 
attached to the broad ligament. 


Professor His has described the position of the ovary with its long diameter 


almost vertical and the Fallopian tube as running along its upper extremity, and 
then taking a sudden turn downwards over the outer border of the ovary to below 
the level of its lower extremity. From this point the fimbrie are directed upwards, 
and the ovary rests upon them. From this description it would appear that the 
ripe ova, when liberated from the ovary, would drop at once into the tube. 

Strnoture.—The ovary consists of a number of Graafian vesicles, embedded in 
the meshes of a stroma or framework, and invested by a serous covering derived 
from the peritoneum. 


Serous. covering. —Though the investing membrane of the ovary is derived, roen 


the peritoneum, it differs essentially from that structure, inasmuch as its epithelium 
consists of a single layer of columnar cella, instead of the flattened endothelial cells 


of other parts; this has been tertied the germinal epithelium of Waldeyer, and. 
gives to the surface of the ovary a:dull grey aspect instead of the shining smooth-.: 


ness of serous membranes generally, - 


. Stroma. —The stroma is # peculiar soft {issue, abundantly eupplied with biood- 
veosels, consisting for the most part of spindle-shaped cells, with a small amount 


of ordinary connective tissue. . Thage cells have been regarded by some anatomista 
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as unstriped musole celis, which, indeed, they’most resemble (His); by others ‘as 
connective-tissne cells {Waldeyer, Henle, and Kélliker), On the surface of the 
organ this tisaue is much condensed, and forzas a layer composed of short con- 
nective-tissue fibres, with fusiform cells between them. This was formerly regarded 
as & distinct fibrous covering, and was termed the tunica albuginea, but is nothing 
more than a condensed layer of the stroma of the ovary. a | 
Graafian vesicles.—Upon makig « section of an ovary, numerous round trans- 
parent vesicles.of various sizes are to be seen; they are the Graafian vesicles, the 
ovisacs containing the ova. Immediately beneath the superficial covering is a layer 
of stroma, in which are a large number of minute vesicles, of uniform size, about 
thy of an inch in diameter. These are the Graafian vesicles in their earliest oon- 
dition, and. the layer where they are found has been termed the cortical layer. 
They are especially numerous in the ovary of the young child. After puberty, and 
- during the whole of the child. 

Fie, 552.—Section of the Ovary. (After Schrén.) | bearing period, large and ma- 
é a ture, or almost mature, Graafian 

—_— _ vesicles are also found in the 
cortical layer in small numbers, 
and also ‘corpora lutea,’ the 
remains of vesicles which have 


_ Fig. 553.—Section of the Graafian 
Vesicle. (After Von Baer.) 
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burst and are undergoing atrophy and absorption. Beneath this superficial 
stratum, other larger and more mature Graafian vesicles are found embedded in 
the ovarian stroma. These increase in size as they recede from the surface towards 
a highly vascular stroma in the centre of the organ, termed the medullary sub- 
stance (zona vasculosa, Waldeyer). This stroma forms the tissue of the hilam 
by which the ovarygis attached, and through which the blood-vessels enter; it 

‘does not contain any Graafian vesicles. . 

The Graajfian vesicles consist of an.external fibro-vascular coat, connected with 
the surrounding stroma of the ovary by.a netwérk of blood-vessels ; and an internal 
coat, named ovicapsule, which is lined by a layer of nucleated cells, called the 
membrana granulosa. The fiuid contained in the interior of the vesicles is trans- 
parent and albuminous, and in it is suspended the ovum. In that part of the 
mature Graafian vesicle which is nearest the surface of the ovary, the cells of the 
membrana granulosa are collected into a mass which projects inte the cavity of 
the vesicle. This is termed the disous proligerizs, and in this the ovum is embedded.* 

The ova are formed from the germ-epithelium on the surface of the ovary: the 
cells become enlarged and involuted, forming little depressiens on the surface of the 
ovary. As they sink deeper into the tissue they become enclosed by the outgrowth 
of pr‘cesses from the stroma of the ovagy, and becomiyg suyrounded, their con- 

‘nection with the surface is cut off, and the germ-epitheliam forming the involution 
is contained in a cavity, the future. Graafian follicle. The germ cell or cells now 
form the ovum; the cell-wall forms the vitelline membrane; the. nucleus, the 
germinal area; and a nucleolus, which goon appears, the germinal spot. A clear 
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homogeneous protoplasm is formed ‘within the. cell, constituting the yelk, and 
thus the primordial ovum is developed, According to Dr. Foulis the cells-of the 
membrane granulosa are formed eut of the nuclei of the fibro-cellular stroma of 
the ovary.* 

The fermation, Aavelooiaak and iatiediiay of the Grasfian vesicles and ova 
continue uninterruptedly from infancy to the end of the fruitful period of woman's 
life. Before puberty the ovaries are small, the Graafian vesicles contained in them 
are disposed in a comparatively thick layer in the cortical substance; -here they 
present the appearance of a large number of minute closed vesicles, constituting the 
early condition of the Graafian vesicle; many, however, never attain full develop- 
ment, but shrink and disappear, their ova being incapable of impregnation. . At 
puberty the ovaries enlarge, are more vascular, the Graafian vesicles are developed 
in greater abundance, and their ova are capable of fecundation. 

Discharge of the Ovam.—The Graafian vesicles, after gradually approaching the 
surface of the ovary, burst: the ovum and fluid contents of the vesicles are liberated, 
and escape on the exterior of the ovary, passing thence into the Fallopian tube, 
the fimbriated processes of which are supposed to grasp the ovary, the aperture of the 
tube being applied to the part corresponding to the matured and bursting vesicle. 
In the human subject, and most Mammalia, the maturation and discharge of the ova 
occur at regular periods only, and are indicated, in the Mammalia by the phenomena 
of heat or rut; and in the human female, by menstruation. Sexual desire is more 
intense in females at this period ; and if the union of the sexes takes place, the ovam 
may be fecundated. | 

Corpus Luteam. —Immediately after the rupture of a Graafian vesicle, and the 
escape of its ovum, the vesicle is filled with blood-tinged fluid ; and in a shorttime 
the circumference of the vesicle is occupied by a firm yellow substance, which is 
probably formed from plasma exaded from its walls. Dr. Lee believes that this yellow 
matter is deposited outside both the membranes of the follicle ; Montgomery regards 
it as place betweer the layers; while Kélliker considers it as a thickening of the 
inner layer of the outer coat of the follicle. The exudation is at first of a dark 
brown or brownish-red colour, but it soon becomes paler and its consistence more 
dense. » @ 

For every follicle in the ovary from which the ovum is discharged, a corpus 
luteum will be found. But the characters it exhibits, and the changes produced in 
it, will be determined by the circumstance of the ovum being impregnated or not. 

Although there is little doubt that corpora lutea exist in the ovaries after the 
escape of ova independently of coitus or impregnation, it appears that the corpus 
luteum of pregnancy (irue corpus luteum) possesses characterg by which it may be 
distinguished from one formed in a follicle from which an ovum has been discharged . 
without subsequent impregnation (false corpus lutewm). 

The true corpora lutea are of large size, often as large as & mulberry; of a 
rounded form, and project from the surface of the ovary, the summit of the projec- 
tion presenting a triangular depression or cicatrix, where the peritoneum appears to 
have been torn. They contain a small cavity in their centre during the early period 
of their formation, which becomes contracted, and exhibits a stellate cicatrix during 
= latter stages of pregnancy. Their vascularity, lobulated or puckered appear- 

ce, firm consistence, and yellow solour,, are also characteristic marks of true 
eee latea. 

False corpora lutea, are of aaiall sit. do not project from the surface of the 
ovary, are angular in form; seldom present any cicatrix, contain na cavity-in their 
centre: the material com them is not lobulated, its consistence is 
soft, offen resembling ted blood ; the yellow matter exists in the form of a 
very thin layer, or more commonly i is entirely Wanting. False corpora lutea most 
frequently result from the effusion into the cavities of the Graafian vesiclesof serum 
or bleed, which subsequently undergoes Lg Bebra a is ultimately removed: 
| ee eee the yellow substance is contained 
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within, or attached to, the inner surface of the tiraafian vesicle, and does not sur: 
round it, as is the case in the true corpora lutea. 

In the fetus, the ovaries are situated, like the testes, in the anbee region, near 
the kidneys. ‘They may be distinguished from those bodies at an early period by 
their elongated and flattened form, and by their position, which is at first oblique 
and then nearly transverse. They gradually descend into the pelvis. 

_ Lying above the ovary in the bfoad ligament between it and the Fallopian tube 
is ‘the organ of Rosenmiiller, called also the parovarium or epoophoron. This is 
the remnant of a fetal structure, the development of which has been. deseribed at 
a former page (p. 100). In the adult it consists of a few closed convoluted tubes, lined 
with epithelium, some of them atrophied, and one usually distinguishable from the 
rest by ending in a bulbous or hydatid swelling. The parovarium is connected at 
its uterine extremity with the remains of the Wolffian duct—the duct of Gartner. 

The Ligament of the ovary isa rounded cord, which extends from each superior 
angle of the uterus to the inner extremity of the ovary ; it cones of fibrous tissue 
and a few muscular fibres derived from the uterus. 

The Round Ligaments are two rounded cords between four ‘ia five inches in 
length, situated between the layers of the broad ligament in front of and below the 
Fallopian tube. Commencing on each side at the superior angle of the uterus, this 
ligament passes forwards and outwards through the internal abdominal ring, along 
the inguinal anal to the labia majora, in which it becomes lost. The round liga- 
ment consists of areolar tissue, vessels, and nerves, besides a dense bundle of fibrous 
tissue, and muscular fibres prolonged from the uterus, enclosed in a duplicature of 
peritoneum, which, in the foetus, is prolonged in the form of a tubular process for 
a short distance into the inguinal canal. This process is called the canal of Nuck. 
It is generally obliterated in the adult, but sometimes remains pervious even in 
advanced life. It is analogous to the peritoneal ‘pouch which accompanies the 
descent of the testis. 

Vessels and Nerves.—The arteries of the ovaries and Falfopian tubes are the 
ovarian from the aorta. They anastomose with the termination of the uterine 
arteries, and enter the attached border of the ovary. The veins fohow the course 
of the arteries; they form a plexus near the ovary, the pampiniform plexus. The. 
nerves are derived from the inferior hypogastric or pelvic plexus, and from the 
ovarian plexus, the peonen tube receiving a branch from one of the uterine 
nerves, 


Mammary GLANDS. 


The mamms, or breasts, are accessory glands of the generative system, which 
. secrete the milk. hey exist in the male as well asin the female ; but in the former 
only in the rudimentary state, unless their growth is excited by peculiar circum- 
stances. In the female they are two large hemispherical eminences situated towards 
the lateral aspect of the pectoral region, corresponding to the intervals between the 
third and sixth or seventh ribs, and extending from the side of the sternum to the 
axilla. Their weight and dimensions differ at different periods of life, and in dif- 
ferent individuals. Before puberty they are of small size, but enlarge as the genera- 
tive organs become more completely developed. They increase during pregnancy, 
and especially after delivery, and become atrophied in ol@ age. The left mamma 
is generally a little larger than the right. Their base is nearly circular, flattened 
or slightly concave, and has its long diameter directed upwards and outwards | 
towards the axilla; they are separated from the Pectoral muscles by a thin layer 
of superficial fascia, The outer surface of the mamma is convex, and presents, 
just below the centre, a small conical ‘prominence, the nipple (mamilla). The 
surface of the nipple ig dark-coleured,.and surrotnded by an areola having a 
coloured tint. In the virgin the areola ig of a delicate rosy hue; about the second 
month of impregnation it enlarges and acquires a darker tinge, which increases as 
prognapey advances, becoming in someé*bases of « dark brown, or.even black odlour. 
This colour’ diminishes ameoon as lactation is over, but is never entirely lot through 
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life. These changes in the colour of the areola are of extrame importance in form- 
ing a conclusion in a case of suspected first pregnancy. : 

The nipple isa cylindrical or conical eminence, capable of undergoing a sort of 
erection from mechanical excitement, a change mainly due to the contraction of its 
muscular fibres, It is of a pink or brownish hue, its surface wrinkled and provided 
with papille; and it is perforated by numerous orifices, the apertures of the laé- 
tiferous ducts. Near the base of the nipple, and’upon the surface of the areola, are 
numerous sebaceous glands, which become much enlarged during lactation, and 
present thé appearance of small tubercles beneath the skin. These glands secrete a 
peculiar fatty substance, which serves as a protection to ‘the integument of the 
nipple in the act of sucking. The nipple consists of numerous vessels, intermixed 
with plain muscular fibres which are principally arranged in a circular manner 
around the base; some few fibres radiating from base to apex. 

Structure.—The mamma consists of gland-tissue ; of fibrous tissue, connecting its 
lobes ; and of fatty tissue in the intervala between the lobes. -The mammary gland, 
when freed from cellular tissue and fat, is of a pale reddish colour, firm in texture, 
circular in form, flattened from before backwards, thicker in the centre than at the 
circumference, and presenting several inequalities on its surface, especially in front. 
It consists of numerous lobes, and these are composed of lobules, connected together 
by areolar tissue, blood-vessels, and ducts. The smallest lobules consist of a cluster 
of rounded vesicles, which open into the smallest branches of the lactiferous ducts ; 
these ducts uniting, form larger ducts, which terminate in a single canal, correspond- 
ing with one of the chief subdivisions of the gland. The number of excretory ducts 
varies from, fifteen to twenty: they are termed the tubult lactiferi, or galactophori. 
They converge towards the areola, beneath which they form dilatations, or ampulla, 
which serve as reservoirs for the milk, and, at the base of the nipple, become 
contracted, and pursue a straight course to ifs summit, perforating if by separate 
orifices considerably narrower than the ducts themselves. The ducts are composed 
of areolar tissue, with longitudinal and transverse elastic fibres, and longitudinal 
muscular fibres: their mucous lining is continuous, at the point of.the nipple, with 
the integument, The epithelium of the mammary gland differs according to the 
state of activity of the organ. In the resting gland, that is to say, in the gland. 
of a woman who is not pregnant or suckling, the alveoli are very small and° 
solid, being filled with a mass of granular polyhedral cells. During pregnancy 
the alveoli enlarge, and the cells undergo rapid multiplication. At the commence- 
ment of lactation, the cells in the*sentre of the alveolus undergo fatty degeneration, 
and are eliminated in the first milk, as colostrum corpuscles. The peripheral cells 
of the alveolus remain, and form a single layer of granular, short columnar cells, 
with a spherical nucleus, lining the limiting membrana propria. These cells, during , 
the state of activity of the gland, are capable of forming, in their interior, oil- 
globules, which are then ejected inte the lumen of the alveolus, and constitute the 
milk-globules. , 

The fibrous tissue invests the entire surface of the breast, and sends down 
septa between its lobes, connecting them together. — 

The fatty tissue surrounds the surface of the gland, and occupies the intervals 
between its lobes and lobules, It usually exists in considerable abundance, and 
determines the form and ‘size of the gland. There is no fat immediately beneath 
the areola and nipple. : : Ree oe 

Vessels and Nerves.—The. arteries supplying the mamme are derived from -the 
thoracic branches of the axillary, the intercostals, and internal mammary. . The 
veins. describe an anastonictic circle round the base of the nipple, called by. Haller 
the oiroulus venosus. . From this; large branches transmit the blood tothe sir-, 
cumference of the gland, and eng in the axillary and internal mammary veins. 
The. dymphaties, for the most part, run along the lower border of the Pectoralis 
major to the axillary glands; some few from the inner side of the breast perforate 
the intercostal spaces and empty themselves into the anterior mediastinal glands. 
The nerves are derived from the anterior and lateral cutdkeous nerves of the thorax, 
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Dissection (fig. 554).—For dissection of the parts oo in inguinal hernia, a male 
subject, free from fat, should always be relected. The coke pce should be sd irc in the supine 
ition, the abdomen and pelvis raised by means of bl beneath them, and the 
ower extremities rotated outwards, so as to make the parts as sade as possible. If the 
abdominal walls are flaccid, the cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middie line, from the um- 
bilicus to the pubes, and continued nig the front of the scrotum; and « second incision, 
from the anterior superior spine of the ilium tojust below the umbilicus. These incisions 
should divide the integument; and the ser ems -shaped flap included between them 
should be reflected downwards and outw the inpariclal fascia will be exposed. 


The superficial fascia in this region consists of two layers, between which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

The superficial layer is thick, areolar in texture, containing adipose tissue in 
its meshes, the quantity of which varies in different subjects. Below, it passes 
over Poupart’s ligament, and is continuous with the outer layer of the superficial 
fascia of the thigh. This fascia is continued as a tubular prolongation around the 
outer surface of the cord and testis. In this situation it changes its character; it 
becomes thin, destitute of adipose tissue, and of a pale reddish colour, and saaiati 
in forming the dartos. From thé scrotum, it may be traced backwards to be 
continuous with the superficial fascia of the perineum. This layer’ should be 
removed, by dividing it across in the same direction as the external incisions, and 
reflecting it downwards and outwards, when the following vessels and nerves will 
be exposed :— 

The superficial epigastric, superficial circumflex iliac, and superficial external 
pudic vessels ; the terminal filaments of the hypogastric branch of the ilio-hypo- 
gastric nerve; and the upper chain of inguinal lymphatic glands. 

The superficial epigastric artery crosses Poupart’s ligament, and ascends obliquely 
towards the umbilicus, lying midway between the spine of the ilium and the pubes. 
~ It supplies the integument, and anastomoses with the deep epigastric. This vessel 

is a branch of the common femoral artery, and passes through the saphenous opening 
of the fascia lata. Its acoompanying vein empties itself into the internal saphenous, 
after having pierced the cribriform fascia. 

The superficial circumflex iliac artery passes outwards towards the crest of the 
ilium, generally lying below the level of Poupart’s ligament, and sending only a few 
branches upwards to the abdomen. 

The external pudic artery passes transversely inwards across the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. This vessel is usually divided in the first incision. made in 
aa operation for inguinal hernia, and occasionally requires the application of a 

ture. 

«The veins accompanying these superficial vessels are usually much larger than 

. the arteries: they terminate in the internal saphenous vein. 

Lymphatic vessels are found, taking the same course as the blood-vessels : they 
return the lymph from the superficial structures in the lower part of the: ‘abdomen, 
the scretum, penis, mucous membrane of the urethra, perineal and gluteal regions, 
and terminate in a small chain. of lymphatic — ence eee number; = 

lie on a level with Poupaft’s ligament, | 
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Nerves.—The. hypogastric branch of the ilio-hypogastric nerve perforates th 
of the external oblique, above and to the outer side of the actenial 
ring, and is distributed to the intégument covering the hypogastric region. The 
ilio-inguinal nerve may also be seen emerging at the external abdominal ring, and 
passing down to supply the skin of the scrotum and inner side of the thigh. , 
The deep layer of superficial fascta should be divided across in the same direc- 
tion as the external incisions, separated from the sponeurosis of the External 
oblique, to which it is connected by delicate areolar tissue, and reflected downwards 


Fig. 554.—Inguinal Hernia. Superficial Dissection. 





and outwards. It is thin, aponeurotic in structure, and of considerable strength. 
It is intimately adherent, in the middle line, to the lines alba, and below, to the 
whole length of Poupart’s ligament and the upper part of the fascia lata. It 
forms a thin tubular prolongation roand the outer surface of the cord, and is con- 
tinuous with the dartos of the scrotum. From the back of the scrotum it may be 
traced into the perineum, where it is continuous with the deep layer of the super- 
ficial fascia in that region, which is attached, behind, to the triangular ligament, 
and on each side to the ramus of the pubes and ischium. The connections of this 
fascia serve to explain the course taken by the urine in extravasation of that 
fluid from rapture of the urethra :, passing forwards from the perinwum into ‘the 
scrotum, it ascends on to the abdomen, but is prevented extending into the thighs 
by the -attachmient of the faecia to the ramus of the pubes and ischium on each 
a ee oe ee geo oor “hac ane leal 
buatteck by the posterior connections of the perinwal.fnedta., 
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The aponeurosis of the External oblique muscle is exposed on the removal of 
this fascia. It is a thin, strong, membranous aponeurosis, the fibres of which are 
directed obliquely downwards and inwards. It is attached to the anterior. saperior 
spinous process of the ilium, the spine of the pubes, the linea ilio- eA, 
symphysis pubes, and linea alba. That portion of the aponeurosis whi extends 
from the anterior superior spine of, the ilium to the. spine of the pubes is termed 
Poupart'’s Ligament, or the crural arch. From its attachment to the spine of the 
pubes, a portion of the aponeurosis is reflected downwards and outwards to be 
inserted into the pectineal line: this is termed Gimbernat's Ligament. 

The external abdominal ring.—Just above and to the outer side of the crest 
of the pubes, an interval is seen in the aponeurosis of the External oblique, called 
the external abdominal ring. This aperture is oblique in direction, somewhat 
triangular in form, and corresponds with the course of the fibres of the aponeurosis. 
It usually measures from base to apex about an inch, and transversely about half 
an inch, It is bounded below by the crest of the os pubis; above, by a series of 
curved fibres, the intercolwmnar, which pass across.the upper angle of the ring, 
so a8 to increase its strength; and on either side,.by the free borders of the 
aponeurosis, which are called the colwmns or pillars of the ring. 

The external pillar, which, at the same time, is inferior from the obliquity of 
its direction, is the stronger; it is formed by that portion of Poupart’s ligament 
which is inserted into the spine of the pubes; it is curved round the spermatic 
cord, so as to form a kind of groove, upon which the cord rests. 

The internal or superior pillar is a broad, thin, flat band, which interlaces with 
its fellow on the opposite side, in front of the symphysis pubis, that ef the right 
side being superficial. 

The external abdominal ring gives passage to the spermatic cord in the male, 
and round ligament in the female ; it is much larger in men than in women, on 
account of the large size of the spermatic cord, and hence the great frequency of 
inguinal hernia in men. 

The intercolumnar fibres are a series of eunved tendinous fibres, which arch 
across the lower part of the aponeurosis of the External oblique. They have 
revetved their name from stretching across between the two pillars of the external 
“ring; they increase the strength of the membrane which bounds the upper part of 
this aperture, and prevent the divergence of the pillars from one another. They 
are thickest below, where they are connected to the outer third of Poupart’s liga- 
ment, and are inserted into the linea alba; describing a curve, with the convexity 
downwards, They are much thicker and stronger at the outer angle of the external 
ring than internally, and are more strongly developed in the male than in the female. 
These fibres are continuous with a thin fascia, which is closely connected to the 
margins of the external ring, and has received the name of the imtercolwmnar or 
external spermatic fascta ; it forms a tubular grolongation around the outer surface 
of the cord and testis, and encloses them in a distinct sheath. The sac of an in- 
guinal hernia, in passing through the external abdominal ring, receives an invest- 
ment from the intercolumnar fascia. 

The finger should be introduced s short distance into the weuaealis ring, and 
then, if the limb is extended and rotated outwards, the aponeurosis of the External 
oblique, together with-the iliac portion of the fascia lata, will be felt to become 
tense, and the external ring much contracted ; if the limb is, on the contrary, 
flexed upon the pelvis and rotated inwards, this aponeurosis will become lax, 
and the external ring sufficiently enlarged to admit the finger with comparative 
ease; hence the patient should always be put in tho latter pasition when the taxis 
- is applied for the reduction of an inguinal ‘hernia, i in order that the abdominal 
walls may be as much relaxed as possible. og 


The aponenross of the External ohique shouldbe removed viding i arom in the 
same direction as police in y-esniprgs reflecting it down wea cat aie gaa 

care is requisite in it non 6 the aponeurosis of the muscle beneath. The! Breer 
part of @ Internal’ obli¢ the Cremaster are then exposed, together with the 
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inguinal. w contains the spermatic cord insertion | 
Poupart’ Spry Ginbesee ’s ligaments into the ae ‘Kost diethe teeth | : 
's ligament, or the crufal arch, extends from the anterior superior spine 

of the iliam to the spine of the pubes. It is also‘sttached to the pectineal line to 
the exter of about an inch, forming Gimbernat’s ligament. Its general direction is 
curved towards the thigh, where it is continuous with the faseia lata. Its outer half 
is rounded, oblique in its direction, and continuous with the iliac fascia. Its inner 
half gradually widens at its attachment to the pubes, is more horizontal in direction, 
and lies beneath the spermatic cord. 

Gimbernat’s ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line ; it is thin, membranous in structure, 
triangular in shape, the base directed outwards, the apex corresponding to the spine 


Fia. 555. ee Hernia, showing the Internal Oblique, 
nee and Spermatic ‘Canal. 





of the pubes (see fig. 561). Its anterior margin is continuous with Poupart’s liga- 
ment, and its posterior margin attached to the pectineal line. 

Thetriangular ligament is a band of tendinous fibres, of a triangular shape, which 
is attached by its apex to the reflected portion of Poupart’s ligament along the 
pectineal line. I} passes inwards beneath the spermatic cord, and expands into a 
somewhat fan-shaped fascia, lying beoind the inner pillar of the external abdgminal 
ring, and in front of the conjoined tendon, and interlaces with the ligament of the 
other side at the linea alba. - 

- The Internal oblique Muscle has been described (p. 372). The part which ig 
now exposed is partly muscular and partly tendinous in structure. Thosd fibres 
which arise from the outer half of Pqupart’s ligament are thin, pale in colour, curve 
downwards, and terminate'in an aponeurosis, which passes in front of the Reotus 
and. Pyrariidalig:musdles; to be inserted into the crest of the os pabis and. pectineal 
line, te. this extesitot hélf an inch, in‘common with that of the Transyersalis musole, 
fortnintg thy thie’ finction: the: conjdined tendon... ‘This tendon is placed belkjnd 
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Gimbernai’s Henmentind the external abdominal ring, being separated from them 
by the triangular ligament, and serves to strengthen what would otherwise be a very 
weak point in the abdominal wall. When a direct inguinal hernia passes through 
the external ring, the conjoined tendon usually forms one of its coverings... 

The Cremaster is a thin muscular layer, composed of a number of fasciculi which 
arise from the middle of Poupart’s ligament at the inner side of the Internal oblique, 
being connected with that muscle,‘and also occasionally with the Transveraslis. It 
passes slong the outer side of the spermatic cord, descends with it through the 
external ring upon the front and sides of the cord, and forms a series of loops, which 
differ in thickness and length in different subjects. Those at the upper part of the 
cord are exceedingly short, but they become in succession longer and longer, the 
longest reaching down as low as the testicle, where a few are inserted into the tunica 
vaginalis. These loops are united together by areolar tissue, and form a thin cover- 
ing over the cord, the fascia cremasterica. The fibres ascend along the inner side of 
the cord, and are inserted by a small pointed tendon into the crest of the os pubis, 
and front of the sheath of the Rectus muscle. It is supplied by the genital branch 
of the genito-crural nerve. 

It will be observed that the origin and insertion of the Cremaster is precisely 
similar to that of the lower fibres of the Internal oblique. This fact affords an easy 
explanation of the manner in which the testicle and cord are invested by this muscle. 
At an early period of foetal life the testis is placed at the lower and back part of the 
abdominal cavity, but during its descent towards the scrotum, which takes place 
before birth, if passes beneath the arched border of the Internal oblique. In its 
passage beneath this muscle some fibres are derived from its lower part, which 
accompany the testicle and cord into the scrotum. 

It occasionally happens that the loops of the Cremaster surround the cord, some 
lying behind as well as in front. Itis probable that, under these circumstances, 
the testis, in its descent, passed through instead of beneath the fibres of ms Internal 
oblique. 

In the descent of an oblique eat hernia, which takes the same course as 
the spermatic cord, the Cremaster muscle forms one of its coverings. This muscle 
bgcames largely developed in cases.of hydrocele and large old scrotal hernis. No 
‘ such muscle exists in the female, but an analogous structure is developed in those 
cases where an oblique inguinal hernia descends beneath the margin of the Internal 
oblique. 

The Internal oblique should be detached from Poupart’s ligament, separated from the 
Transversalis to the same extent as in the previous incisions, and reflected inwards on to 
the sheath of the Rectus (fig. 556). The circumflex iliac vessels, which lie between these 
two muscles, form a valuable guide.to their separation. 


The Transversalis muscle has been previously described (p. 374). Its lower 
part is partly fleshy and partly tendinous ig structure; this portion arises from 
the outer third of Poupart’s ligament, and, arching downwards and inwards over the 
cord, terminates in an aponeurosis, which is inserted into the linea alba, the crest 
of the pubes, and the pectineal line to the extent of an inch, forming, together 
with the Internal oblique, the conjoined tendon. Between the lower border of 
this muscle and Poupart's ligament, a space is left in which is seen the fascia 


transversalis. 

The inguinal or spermatic canal contains the spermatic cord in the male, and 
the round ligament in the female. It is an oblique canal, about an inch and a half 
in length, directed downwards and inwards, and placed parallel with, and a little 
above, Poupart’s ligament. It commences, above, at the internal abdominal ring, 
which %s the point where the cord enters the spermatic canal; and terminates, 
below, at the external ring. It is bounded, in front, by the integument and 
superficial fascia, by the aponeurosis of the External oblique throughout its whole 
length, and by the Internal oblique for its outer third ;. behind, by the; driangular 
ligament, the canjained tendon of ‘the’ Internal oblique and {Teansversalis, érans- 
Vegpelis fancin, and the @ubpetiteneal fat. and peritoneum; abing; ty the: avohed 
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fibres of the Internal oblique and Tranaversalis ; below, by the union of the fascia 
transversalis with Poupart's ligament, That form of protrusion in which the in- 
testine follows the course of the spermatic cord along the spermatic canal is called 
oblique inguinal hernia. | 

Pho ofascia transversalis is a thin aponeurotic membrane, which lies between 
the inner surface of the Transversalis muscle and the peritoneum. It forms part 
of the general layer of fascia which lines the interior of the abdominal and pelvic 
cavities, and is directly continuous with the iliac and pelvic fascie. 

In the inguinal region, the transversalis fascia is thick and dense in structure, 
and joined by fibres from the aponeurosis of the Transversalis; but it becomes thin 
and cellilar as it ascends to the Diaphragm. Below, it has the following attach- 


Fic. 556.—Inguinal Hernia, showing the Transversalis Muscle, the Transversalis Fascia, 
and the Internal Abdominal Ring. ‘ 
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ments: external to the femoral vessels it is connected to the posterior margin of 
Poupart’s ligament, and is there continuous with the iliac fascia. Internal to the 
vessels it is thin, and attached to the pubes and pectineal line, behind the conjoined 
tendon, with which itis united ; and, corresponding to the points where the femoral 
vessels pass into the thigh, this fascia descends in front of them, forming the anterior 
wall of the crural sheath. ee 
The internal abdominal ring is situated in. the transversalis fascia, midway 
between the anterior superior spine of the ilium and the symphysis pubis, and 
about half an inch above Poupart’s ligament. It is of an oval form, the extremities 
of the oval directed upwards and downwards, varies in size in different subjects, 
and is much largerin the male than in the female. It is bounded, abeve ‘and . 
externally, by the arched fibres of the Transversalis muscle, below and internally by 
the epigastric vessels. It transmits the spermatic cord in the male, and the round 
ligament in the female, and from its civoumference @ thin, fannel-shaped membrane, 
the infundibuliform fascia, ia continued round the cord and testis, enclosing them 
in a distinct pouch. When the sac of.an obligpe inguinal hernia passes through 
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the internal ring, the infandibutiform process of the transversalis fascia forms one 
of its coverings. 

Between the fascia transversalis and the peritoneum is a - quantity of lovee 
eee tissue. In some subjects it is of considerable thickness, and loaded with 
adipose tissue. Opposite the internal ring it is continued round the surface &f the 
cord, forming a loose sheath for it. 

The epigastric artery bears a véry important relation to the internal abdominal 
ring, This vessel lies between the transversalis fascia and peritoneum, and passes 
obliquely upwards and. inwards, from its ‘origin from the external iliac, to the 
margin of the sheath of the Rectus muscle. In this course it lies along the lower 
and inner margin of the internal ring, and beneath the commencement of the 
spermatic cord, the vas deferens curving round it as it passes from the ring into 
the pelvis. 

The peritoneum, corresponding to the inner surface of the internal ring, presents 
a well-marked depression, the depth of which varies in different subjects. A thin 
fibrous band is continued from it along the front of the cord for a variable distance, 
and becomes ultimately lost. This is the remains of the pouch of peritoneum 
which, in the fetus, accompanies the cord and testis into the scrotum; the 
obliteration of which commences soon after birth. In some cases the fibrous band 
can only be traced a short distance; but occasionally it may be followed, as a fine 
cord, as far as the upper end of the tunica vaginalis. Sometimes the tube of 
peritoneum is only closed at intervals, and presents a sacculated appearance ; or a 
single pouch may extend along the whole length of the cord, which may be closed 
above; or the pouch may be directly continuous with the peritoneum by an 


opening at its upper part. 
InavmnaL Heenia! 


hernia is that form of protrusion which makes its way through the 
abdomen in the inguinal region. 

There are two principal varieties of inguinal hernia; external or oblique, and 
internal or direct. 

* Haternal or oblique inguinal hernia, the more frequent of the two, takes the 
same course as the spermatic cord. It is called external, from the neck of the sac 
being on the outer or iliac side of the epigastric artery. 

Internal or direct inguinal hernia does not follow the same course as the cord, 
but protrudes through the abdominal wall on the inner or pubic side of the ep:- 
gastric artery. 


‘Oprigun Incumat Hernia. 


In oblique inguinal hernia the intestine »scapes from the abdominal cavity at 
the internal ring, pushing before it 2 pouch of peritoneum, which forms the hernial 
sac (fig. 557,4). Asit enters the inguinal canal it receives an investment from 
the subserous areolar tissue, and is enclosed in the infundibuliform process of the 
transversalis fascia. In passing along the inguinal canal it displaces upwards the 
arched fibres of the Transversalis and Internal oblique muscles, and is surrounded 
by the fibres of the .Cremaster. It then passes along the front of the cord, and 
escapes from the inguinal canal at the external ring, receiving an investment from 
the intercolumnar fascia. Lastly, it descends into the scrotum, receiving cover: 
ings from the superficial fascia and the integument. 

The coverings of this form of hernia, after it has passed through the external 
ring, art, from without inwards, the integument, superficial fascia, intercolumnar 
fascia, Cremaster muscle, infundibuliform fascia, subserous areolar tissue, and 
peritonenm. 

This form of hernia lies in front of the veesels of the spermatio cord, and 
seldom extends below the testis, on seeuant-of: the intimate adhesion of the cover- 
ings of the cord to the tuhica.+ 
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The seat of stréctwre in oblique inguinal hernia is either at the external ring, in. 
the inguinal canal, caused by the fibres of the Internal oblique or Transversalis, 
or at the internal ring, most frequently in the latter situation. If it is situated 
at the externgl ring, the division of a few fibres at one point of its circumference 
is all ‘that is necestary for the replacement of the hernia. If in the inguinal canal, 
or at the internal ring, it may be necessary | to divide the aponeurosis of the 
External oblique so as to lay open the inguinal ‘canal, In dividing the stricture, 
the direction of the incision should be upwards. , 

When the intestine passes along the spermatic canal, and escapes from the ex- 
ternal ring into the scrotum, it is called complete oblique inguinal, or serotal hernia. 
If the intestine does not escape from the external ring, but is retained in the inguinal 
canal, it is called incomplete inguinal hernia, or bubonocele. In each of these cases, 
the ile aor which invest it will depend upon the extent to which it descends i in 
the inguinal canal 


' Fie. 557.—Varieties of Oblique Inguinal Hernia. 





n scrotal hernia, showing the relation of the sac to the tunioa vaginalis. 5 preg pow oa teenie 
“tng continoous with tho tani vega c. Infantile hernia, showing the relation of the sac to the tunioa vagi- 
is, the latter being prolonged in front of the sac, - 
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There are two other varieties of oblique inguinal hernia—the congenital and 
infantile. 

Congenital hernia (fig. 557, B),is liable to occur in those cases where the pouch of 
peritoneum which accompanies the cord and testis in its descent in the foetus remains 
unclosed, and communicates directly with the peritoneum. The intestine descends 
along this pouch into the cavity of the tunica vaginalis, and lies in contact with the 
testis. This form of hernia has no proper sac, being contained within the tunica ° 
v 

In infantile hernia (encysted) (fig 557, ©) the pouch of peritoneum forming the 
tunica vaginalis becomes obliterated, at its upper part, generally at or near the 
external abdominal ring; below this the pouch does not become closed, but forms 
a large cavity in which the testicle is contained. The hernial sac descends along 
the inguinal canal, and enters the scrotum behind the tunica vaginalis. As it de- 
scends it becomes more or less completely invested by the posterior layer of the 
tunica vaginalis, from which it is separated by a little loose areolar tissue ; 80 that 
in operating upon this variety of hernia three layers of peritoneum ‘would eequire 
division ; the first and second being the layers of the tunica Cees the third the 
anterior layer of the hernial sac. sO , 

2 “ey oa -@ 


‘Dmaor, INGUINAL HEenta, 


In direct inguinal hernia to protrusion snk its way hohe prt ofthe 
abdorninal wall internal to the epigastric artery, and pop dipase Aarne 
abdominal paristes and external ring.’ “Ai the lower part of the abdominal wall isa. 
triangular space. (Hesselback's triangle)yk eral vby the epigastric sxtery 





924 SURGICAL ANATOMY OF INGUINAL HERNIA. 


internally, by the margin of the Ré&tus muscle; below, by Poupart’sligament. The 
conjoined tendon is stretched across the inner two-thirds of this space, the remaining 
portion of the space being filled in by the transversalis fascia. 

In some cases the hernial protrusion escapes from the abdomen on the outer side 
of the conjoined tendon, pushing before it the peritoneum, the: subserou8 areolar 
tissue, and the transversalis fascia. It then enters the inguinal canal, passing along 
nearly its whole length, and finally emerges from the external ring, receiving an 
investment from the intercolumnar fascia. The coverings of this form of hernia 
are precisely similar to those investing the oblique form.* 

In other cases, and this is the more frequent variety, the intestine is either forced 
through the fibres of the conjoined tendon, or the tendon is gradually distended in 
front of it, so as to form a complete investment for it. The intestine then enters 
the lower end of the inguinal canal, escapes at the external ring lying on the inner 
side of the cord, and receives additional coverings from the superficial fascia and 
the integument. This form of hernia has the same coverings as the oblique variety, 
excepting that the conjoined tendon is substituted for the Cremaster, and the infundi- 
buliform fascia is replaced by a part of the general fascia transversalis. 

The seat of stricture in both varieties of direct hernia is most frequently at the 
neck of the sac, or at the external ring. In that form of hernia which perforates 
the conjoined tendon, it not unfrequently occurs at the edges of the fissure through 
which the gut passes. In dividing the stricture the incision should in all cases be 
directed upwards.t 

If the hernial protrusion passes into the inguinal canal, but does not escape 
from the external abdominal ring, it forms what is called txcomplete direct hernia. 
This form of hernia is usually of small size, and in corpulent persons very difficult 
of detection. 

. Direct inguinal hernia is of much less frequent occurrence than the oblique, 
their comparative frequency being, according to Cloquet, as one to five. It occurs 
far more frequently 3 in men than in women, on account of the larger size of the ex- 
ternal ring in the former sex. It differs from the oblique in its smaller size and 
globular form, dependent most probably on the resistance offered to its progress by 
_ tif tfansversalis fascia and conjomed tendon. It differs also in its position, being 
placed over the. pubes, and not in the course of the inguinal canal. The epigastric 
artery runs on the outer or iliac side of the neck of the sac, and the spermatic cord 
along its external and posterior side, not directly behind it, as in oblique ee 
hernia. 


* The difference between the position of the neck of the sac in these two forms of 
direct ingninal hernia has been referred, with some arte (lier to a difference in the rela- 
tive positions of the obliterated hypogastric artery and the 7 aaa cartery. The projec- 
tion of the hypogastric artery towards the cavity of the : omen nen, produces two fossa in 
the peritoneum. When the course of the oblicerated h bypogéatric artery corresponds 
pretty nearly with that of the epigastric, which is regarded as the normal arrangement, 
the bottom of the external fossa of the peritoneum corresponds to the position of the in- 
ternal abdominal ring ; and a hernia which distends and eae out the sora ae lining 
this fossa is an cna ue hernia. When, on the other d, the obliterated al 5 pel 
artery lies considerably to the inner a of the acarrreale it pa the triangle o 
bach into two parte. In that case a h ereraly by d push out the sees 
ip the chides ied eaneele exer aad Ue hes epigastrio artery and in 
by the obliterated hypogastri so doing protrude the tissues whic 
form the abdominal oall between th Dike tumeced cing and d the conjoined tendon. It will be a 
direct hernia, since the neck of the sa¢ lies intemal to the epigestrio artery but ita cover: 
ings, as stated in the text, will be identical with those of the cblique form, with the 
insignificant difference that the covering from the transversalis fascia is taken from 
another-portion of that fascia, and not from its infundibuliform process. 

+ In all onses of inguinal hernia, whether oblique or direct, it is to divide the 
stricture directly upwards ; dhe gear nt orppaal obliuann twadty Ahearn Svat s direction the 
incision is made to the epigastric artery—either 
cha vena a ded. If tho incision made ewards, the a ples oy 

vessel ig ayoi incision wad. ou 
the hernia was direct, and j made inwards it would stand an ¢ orual chance of injury if the 
case was one of oblique i ieee = 
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' The dissection of the parts comprised in the anatomy of femoral hernia should be per- 
forméd, # possible, upon a female subject free from fat. The subject should lie upon its 
back; a b is first under the pelvis, the thigh everted, and the knee slightly 
bent, and retained in this position. An incision dee then be made from the anterior 
superior spinous process of the ilium along Poupart’s ligament to the symphysis pubis; a 
second incision should be carried transversely across the thigh about six inches beneath 
the preceding; and these are to be connected together by a vertical one carried along the 
inner side of the thigh. These several incisions should divide merely the integument ; 
this is to be reflected outwards, when the superficial fascia will be exposed. 


The superficial fascia ati the upper part of the thigh consists of two layers, 
between which are found the cutaneous vessels and nerves, and numerous lym- 
phatic glands. 

The superficial layer is a thick and dense fibro-cellular membrane, in the meshes 
of which is found a considerable amount of adipose tissue, varying in quantity in 
different subjects; this layer may be traced upwards over Poupart’s ligament to be 
continuous with the superficial fascia of the abdomen; whilst below, and on the 
inner and outer sides of the limb, it is continuous with the superficial fascia cover- 
ing the rest of the thigh. 

This layer should be detached by dividing it across in the same direction as the ex- 
ternal incisions; its removal will be facilitated by commencing at the lower and inner 
angle of the space, detaching it at first from the front of the internal saphenous vein, and 
dissecting it off from the anterior surface of that vessel and it# branches; it should then 
be reflected outwards, in the same manner as the intégument. The cutaneous vessels and 
nerves, and superticial inguinal glands, are then exposed, lying upon the deep layer of the 
superficial fascia. These are the internal saphenous vein, and the superficial epigastric, 
superficial circumflex iliac, and superficial external pudic vessels, as well as numerous 


” . 


lymphatics ascending with the saphenous vein to the inguinal glands. yg 


| Theinternal saphenous vein isa vessel of considerable size, which ascends obliquely 
upwards along the inner side of the thigh. It passes through the saphenous 
opening in the fascia lata to terminate in the femoral vein. This vessel is accom- 
panied by numerous lymphatics, which return the lymph from the dorsum of ghe 
foot and inner side of the leg and thigh: they terminate in the inguinal glandsy 
which surround the saphenous opening. Diverging from the same point are the 
superficial epigastric vessels, which run across Poupart’s ligament obliquely up- 
wards and inwards, to the lower part of the abdomen ; the superficial circumflex 
iliac vessels, which pass obliquely outwards along Poupart’s ligament to the crest 
of the ilium; and the superficial external pudic.vessels, which pass inwards to the 
perineum and scrotum. These vessels supply the subcutaneous areolar tissue and, 
the integument, and are accompanied by numerous lymphatic vessels, which return 
the lymph from the same parts to te inguinal glands. " 

The superficial inguinal glands are arranged in two groups, one of which is dis- 
posed above and parallel with Poupart’s ligament, and the other below the ligament 
surrounding the termination of the saphenous vein, and following (occasionally) the 
course of that vessel a short distance along the thigh. The upper chain receives the 
lymphatic vessels from the genital organs, lower part of the abdomen, perinsum, 
and buttock; the lower chain receives the lymphatic vessels from the lower 
extremity. an See 

The nerves supplying the integument of the region are derived from the ilio- 
inguinal, the genito-crural; and anterior crural. The ilio-inguinal nerve may be 
found on the inner side of the internal saphenous vein, the terminal branch of the 
genito-crural nerve outside the vein, and the middle and external cutaneoas nerves, 
more external. 5 _ . 5 eed ees 
Phe deep layer of superficial fascia should be divided in the eame direction as the 
external incisions, and separated from the fascia lata ; this is easily effected to the 
inner side of the saphenous vein, when it forms a distinct though very thin mem- 
brane. External to the vein it can searcely begeparatel as a continuous layer. It 
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is placed beneath the suboutancou#: vessels and nerves, and upon the surface of the 
fascia lata. It is intimately adherent above to the lower margin of Poupart’ a liga. 

ment, and about one inch below this ligament covers the saphenous opening in the 
fascia lata, is closely united to its circumference, and is connected to the sheath of the 
femoral vessels corresponding to its under surface.. The portion of fascia vovéring 
this aperture is perforated by the internal saphenous vein, and by numerous blood 
and lymphatic vessels ; hence it hag been termed the ortbriform fascia, the openings 
of these vessels having been likened to the holes in a sieve. The cribriform fascia 
adheres closely both to the superficial fascia and the fascia lata, so that it is described 
by some anatomists as a part of the fascia lata, but is usually considered (as in this 


Fre. 558.—Femoral Hernia. Superficial Dissection. 
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work) as belonging to the superficial fascia. It is not till the cribriform fascia has 
been cleared away that the saphenous opening is seen, so that this opening does 
not in ordinary cases exist naturally, but is the result of dissection. Mr. Callender, 
however,speaks of cases in which, probably as the result of pressure from enlarged 
inguinal glands, the fascia has become atrophied, and ® saphenous opening exists 
independent of dissection.* A femoral hernia, in passing through the saphenous 
opening, receives the cribriforin fascia as one of its coverings... 
* The deep layer of superficial fascia, together “2 the cribriform fascia, having 
been removed, the fascia lata is exposed. 

The Fascia Lata, already described (p. 418), ing diane Binouse sponeurosis, which . 
forma & uniform investment for the whole of this region of the limb. os 


+ Anateany of Femoral Rupture, note on p. 18, 


THE FASCIA LATA, = 907 


and inner part of the thigh, a large oval-shaped aperture is observed in it; it 
transmits the internal saphenous vein and other smaller vessels, and is called the 
saphenous opening. In order the more correctly to consider the mode of formation 
of this aperture, the fascia lata in this part of the thigh is described as consisting 
of two pertions, an iliac portion and a pubic portion. a 

The thac portion of the fascia lata is situated on the outer side of the saphenous 
opening covering the outer surface of the Sartofius, the Rectus, and-the Psoas and 
Tliacus muscles. It is attached externally to the crest of the ilium and its anterior 


F'rq. 559.—Femoral Hernia, showing Fascia Lata and Saphenous Opening. 
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superior spine, to the whole length of Poupart's ligament as far internally as the 
spine of the pubes, and to the pectineal line in conjunction with Gimbernat’s liga- 
ment, where it becomes continuous with the pubic portion. From the spine of the 
pubes it is reflected downwards and outwards, forming an arched margin, the outer 
boundary (superior cornu) of the saphenous opening. This is sometimes called the 
falciform process of the fascia lata (femoral ligament of Hey); it overlies, and is 
adherent to, the sheath of the femoral vessels beneath; to its edge is attacBed the 
cribriform fascia, and it is continuous below with the pubic portion of the fascia 
late by a well-defined curved margin.* | | uae 
On 5 ? eo . 

* Mr. Femoral Rupture, p. 13) describes the iliac portion of the fascia late as 

siveate (oe saphenous ane a becoming abruptly reflected on iteelf, 80 as to 
form two layers, the inner or lower of which is continuous with the thin fascia re- 
peatedly alluded to by A. Cooper a spread out beneath it and in front of the sheuth of 
the vestels. This layer of the ilino fascia is traversed by a bet? -f Neomiantane 
Mr. Gay identifies with Hey’s ligament. ee ge ee Oe 
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The pubic yortion of the fascia lata is situated at the inner side of the saphenous 
opening: at the lower margin of this aperture it is continuous with the iliac por- 
tion :. traced upwards, it covers the surface of the Pectineus, Adductor longus, and | 
Gracilis muscles ; and passing behind the sheath of the femoral vessels, to which it 
is closely united, is continuous with the sheath of the Psoas and Iliacusemuscles, 
and is finally lost in the fibrous capsule of the hip-joint. This fascia is attached 
above to the pectineal line, and internally to the margin of the pubic arch. It may 
be observed from this description that the iliae portion of the fascia lata passes in 
front of the femoral vessels, the pubic portion behind them; an apparent aperture 
consequently exists between the two, through which the internal saphenous j joins 
the femoral vein. 

The Saphenous Opening is an oval-shaped aperture, measuring about an inch 
and a half in length, and half an inch in width. It-is situated at the upper and 
inner part of the thigh, below Poupart’s ligament, towards the inner side, and is 
directed obliquely downwards and outwards. 

Its outer margin is of a semilunar form, thin, strong, sharply defined, and lies 
on a plane considerably anterior to the inner margin. If this edge is traced up- 
wards, it will be seen to form a curved elongated process or cornu (the superior 
cornu), or falciform process of Burns, which ascends in front of the femoral vessels, 
and, curving inwards, is attached to Poupart’s ligament and to the spine of the 
pubes and pectineal line, where it is continuous with the pubic portion.* If traced 
downwards, it is found continuous with another curved margin, the concavity of 
which is directed upwards and inwards: this is the inferior cornu of the saphenous 
opening, and is blended with the pubic portion of the fascia lata covering the 
Pectineus muscle. 

The inner boundary of the opening is on a plane posterior to the outer margin 
and behind the level of the femoral vessels ; it is much less prominent and defined 
‘than the outer, from being stretched over the subjacent Pectineus muscle. It is 
through the saphenous opening that a femoral hernia passes after descending along 
the crural canal. 

If the finger is introduced into the saphenous opening while thé limb is moved 

different directions, the aperture will -be found to be greatly censtricted on ex- 
. teding the limb, or rotating it outwards, and -to be relaxed on flexing the limb 
and inverting it: hence the necessity for placing the limb in the latter position in 
employing the taxis for the reduction of a femoral hernia. 


The iliac portion of the fascia lata, but not its falciform process, should now be removed 
by detaching it from the lower margin of Poupart’s ligament, carefully dissecting it from the 
subjacent structures, and turning it inwards, when the sheath of the femoral vessels is ex- 
posed descending beneath Poupart’ s ligament (fig. 560). 


The Crural Arch, or Poupart’s Ligament, is the lower border of the aponeurosis 
of the External oblique muscle, which stretczes across from the anterior superior 
spine of the ilium, to the spine of the os pubis and pectineal line: the portion 
corresponding to the latter insertion is called Gimbernat's Ligament. The direction 


* It is difficult to perceive in the recognised description of these ligaments (Hey’s and 
Burns's) any difference ee the two; nor is it clear what structure Mr. Hey really 
intended to describe. r, Gay ‘pn Femoral Rupture, p. 16) gives very cogent reasons 
for thinking that the ‘ decr arch’ was the structure which Hey had in view. The 
most recent writer on Femoral Hernia speaks thus while treati these parts :—‘ The 
whole upper edge of the iliac fascia lata is commonly called the “ faleiform ess,” whilst 
its deeper fibres receive the name of “ Burne’s t."" Hey’s femoral ligament would 
appear to consist of distinct fibres connected with the inner fold of the iliac fascia, which 
extend immediately beneath the tendon of the external oblique to the subperitoneal fascia.’ 
Cae rearen On the Anatomy of the Parts concerned in Semoral Rupture, p. 19, note.) 

peepee ot Hey 2 eee acoso with that of the deep exaral sreb, for 
the subperitoneal fascia is Mr. Callender's name fascia transversalis. Mr. Callender 
goes on to say, ‘ The upper border of this Gueaoaa opening thus receives, by an unfor- 
tunate ion, the mame of «Felefrm frocon” = Fetnora ligament,” “ Burns's. or 
Hes 5 Deere The various divisions of ee er ee eee 
upon the of the dissectpr, arid are, in my opinion, aetificial.’ 
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of Poupart’s ligament is curved downwards towards the thigh ; its outer half being 
oblique, its inner half nearly horizontal. Nearly the whole of the space included 
between the craral arch and innominate bone is filled in by the parts which descend 
from the abdomen into the thigh. The outer half of the space is occupied by the 
Niasus dhd Psoas muscles, together with the external cutaneous and anterior crural 
nerves. The pubic half of the space is ocoupied by the femoral vessels included in 
their sheath, a small oval-shaped interval existing between the femoral vein and 
the inner wall of the sheath, which is occupied merely by a little loose areolar tissue, 
and occasionally by a small lymphatic gland: this is the crural ring, through which 
the gut descends in femoral hernia. 


Fira. 560.—Femoral Hernia. Iliac Portion of Fascia Lata removed, and Sheath of 
Femoral Vessels and Femoral Canal exposed. 





Gimbernat's Ligament (fig. 562) is that part of the aponeurosis of the External 
oblique muscle which is reflected downwards and outwards, to be inserted into the 
pectineal line of the os pubis. It is about an inch in length, larger in the male than 
in the female, almost horisontal in direction in the erect posture, and of a triangular 
form, the base directed outwards. Its base, or outer margin, is concave, thin and 
aharp, lies in contact with the crural sheath, and is blended with the pubic portion of 
the fascia lata. Its apex corresponds to the spine of the pubes. Its posterior, margin 
is attached to the pectinesl line. Its anterior margin is continuous with Poupart’s 

Cyural Sheath.—-If Poupart’s ligament is divided, the femoral or crural sheath 
may be demonstrated as ee downwards of : the fascis that line the 
abdomen, the transversalis fascia passing down in front of the femoral vessels, ‘and 
the iliac fascia descending behind them : these fascie ia iio ied 

4M 
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iliac side of the femoral artery, but.a small space exists between the femoral vein and 
the point where they are continuous on the pubic side of that vessel, which consti- 
tutes the femoral or crural canal. The femoral Sheath is closely adherent to the 
contained vessels about an inch below the saphenous opening, becoming blended 
with the areolar sheath of the vessels, but opposite Poupart’s ligament it*is much 
larger than is required to contain them; hence the funnel-shaped form which it 
presents. The outer border of the theath is perforated by the genito-crural nerve, 
Its inner border is pierced by the internal saphenous vein, and numerous lymphatic 
vessels. In front, it is covered by the iliac portion of the fascia lata ; and behind it 
is the pubic portion of the same fascia. 

Deep Crural Arch.—Passing across the front of the crural sheath, and closely 
connected with it, is a thickened band of fibres, called the deep crural arch. It is 


Fig. 561.—Structures which pass beneath the Crural Arch. 
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apparently a thickening of the fascia transversalis, joining externally to the centre 
of Poupart’s ligament,’and arching across the front of the crural sheath, to be in- 
serted ky a broad attachment into the pectineal line, behind the conjoined tendon. | 
Tn some subjects this structure is not very prominently marked, and not unfre- 
quently it is altogether wanting. 

If the anterior wall of the sheath is removed, the femoral artery and vein are 
seen lying side by side, a thin septum separating the two vessels, while another 
septum may be seen lying just internal to the, vein and cutting off s small space 
between the vein and the inner wall of the sheath. The septa are atretched between 
the anterior and posterior walls of the sheath, so that each vessel is enclosed in a 
separate compartment, The interval left. between the vein and the inner-wall of the 
sheath is not filled up by“any structure, excepting.a little loose areolar tissue, a fow 
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lymphatic vessels, ‘and occasionally a lymphatic giand : this is the femoral or crural 


canal, through which the intestine descends in femoral hernia. : 

The eraral canal is the narrow interval between the femoral vein and the inn 
wall of the crural sheath. It exists as a distinct canal only when the sheath has 
been sefarated from the vein by dissection, or by the pressure of a hernia or tumour. 
Its length is from a quarter to half an inch, and it extends from Gimbernat’s liga- 
ment to the upper part of the saphenous opening. | 

Its anterior wall is very narrow, and formed by a continuation downwards of the 
fascia transversalis, under Poupart’s ligament, covered by the falciform process of 
the fascia lata. 

Its posterior wall is formed by a continuation downwards of the iliac fascia 
covering the pubic portion of the fascia lata. | | 

Its outer wall is formed by the fibrous septum separating it from the inner side 
of the femoral vein. 


Fic. §62.—Hernia. The Relations of the Femoral and Internal Abdominal Rings, 
seen from within the Abdomen. Right Side. 
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Its inner wall is formed by the junction of the processes of the transversalis and 
iliac fascim, which form the inner se of the femoral sheath, and lies in contact, 
at its commencement, with the outer edge of Gimbernat’s ligament. 

This canal has two orifices—an upper one, the femoral or crural ring, closed by 
the septum crurale, and a lower one, the saphenous opening, closed by the cribriform 


The femoral or crural ring (fig. 561) 1s the upper opening of the femoral canal, 
and leads into the cavity of the abdomen.* It is bounded in front by Poupart’s 
ligament and the deep crural arch ; behind by the pubes, covered by the Restineus 
muscle, and the pubic portion of the fascia lata ; internally, by the base of Gim- 
bernat’s ligament, the conjoined tendon, the transversalis:fascia, and the deep crural 
arch; externally, by the fibrous septum lying on the inner side of the femoral vein. 
The ferneral ring is‘of an oval form ; its long diameter, directed tranaveredly, mea-’ 
aures about helf an inch, and it is,larger in the female than in the male, which is 
one of the reasons of the greater frequency of femoral hernia in the former sex. 

© This ring, like the canal, is a morbid or an artificial product. ‘Hach femora) 
pe ike toe re aoe ec praia ia the ‘naigeal anatomy of the regiog) 8. 
crttral oanal, and a qraral (femoral) ring.'—CALLANDER, op. OF, p. 40. ae 
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Position of Parts around the Ring.—The spermatic: cord in the male, and round 
ligament in the female, lie immediately above the anterior margin of the femoral 
ring, and may be divided in an operation for feméral hernia if the incision for the 
relief of the stricture is not of limited extent. In the female this is of little im- 
portance, but in the male the spermatic artery and vas deferens may be ditided. 

The femoral vein lies on the outer side of the ring. 

The epigastric artery, in its pasSage inwards from the external iliac artery to 
the umbilicus, passes across the upper and outer angle of the crural ring, and is 
consequently in danger of being wounded if the stricture is divided in a direction 
upwards and outwards. 

The communicating branch between the epigastric and obturator lies i in front: of 
the ring. 

The ciroumference of the ring is thus seen to be bounded by vessels in every 
part, excepting internally and behind. It is in the former position that the stric- 
ture is divided in cases of strangulated femoral hernia. 

The obturator artery, when it arises by a common trunk with the epigastric, 
which occurs once in every three subjects and a half, bears a very important re- 
lation to the crural ring. In some cases it descends on the inner side of the external 
iliac vein to the obturator foramen, and will consequently lie on the outer side of 
the crural ring, where there is no danger of its being wounded in the operation for 
dividing the stricture in femoral hernia. (See fig. 338, p. 527, 18t fig.) Occasionally, 
however, the obturator artery curves along the free margin of Gimbernat’s ligament 
in its passage to the obturator foramen; it would, consequently, skirt along the 
greater part of the circumference of the crural canal, and could hardly avoid being 
wounded in the operation. (See fig. 338, D. 527, and fig.) 

Septum Crurale—The femoral ring is closed by a layer of condensed areolar 
tissue, called, by J. Cloquet, the septum crurale. “This serves as a barrier to the 
protrusion of a hernia through this part. Its upper surface i is slightly concave, 
and supports a small lymphatic glantl, by which it is separated ‘from the*subsero.s 
areolar tissue and peritoneum. Its under surface is turned towards the femoral 
canal. The septum crurale is perforated by numerous apertures for the passage of 
lyrgphatic vessels, connecting the deep inguinal glands with those surrounding the 
external iliac artery. 

The size of the femoral canal, the degree of tension of its orifices, and, con- 
sequently, the degree of constriction of a hernia, vary according to the position of 
the limb. If the leg and thigh are extended, abducted, or everted, the femoral 
canal and its orifices are rendered tense, from the traction on these parts by 
Poupart’s ligament and the fascia lata, as may be ascertained by passing the finger 
along the canal. If, on the contrary, the thigh is flexed upon the pelvis, and, at 
the same time, adducted and rotated inwards, the femoral canal and its orifices 
become considerably relaxed ; for this'reason ¢he limb should always be placed in 
the latter position when the application of the taxis is made in attempting the 
reduction of a femoral hernia. 

The septum crurale is separated from the peritoneum by a quantity of loose 
Subserous areolar tissue. In some subjects this tissue contains a considerable 
amount of adipose substance, which, when protruded forwards in front of the sac of 
a femoral hernia, may bd mistaken for & portion of omentum. 

Descent of the Hernia.—From the preceding description it follows that the 
femoral ring must be a weak point in the abdominal wall : hence it is that, when 
violent or long-continued pressure is made upon the abdominal viscera, a portion 
' Of intestine may be forced into it, constituting a femoral hernia; and the changes 
dn the tiésues of the abdomen which are produced by pregnancy, ‘together with the 
larger size of this aperture in the female, serve, to explain the frequency of this 
form of hernia in women. 

When a portion of the intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the hernial sao; it recsives an 
investment from the subsdtous areolar tissue, and from the septum crarale, and. 
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descends vertically along the crural canal in the inner compartment of the sheath 

of the femoral vessels as far as the saphenous opening ; at this point it changes its: 
course, being prevented from extersling farther down the sheath, on account of the. 
narrowing of the sheath and its close contact with the vessels, and also from the 

close &ttachment of the superficial fascia and crural sheath to the lower part of the 

circumference of the saphenous opening; the tumour is, consequently, directed 

forwards, pushing before it the cribriform fascia ®and then curves upwards on to the 

falciform process of the fascia lata and lower part of the tendon of the External 

oblique, being covered by the superficial fascia and integument. While the hernia 

is contained in the femoral canal, it is usually of small size, owing to the resisting 

nature of the surrounding parts; but when it has escaped from the saphenous 

opening into the loose areolar tissue of the groin, it becomes considerably enlarged. 

The direction taken by 4 femoral hernia in its descent is at first downwards, then 

forwards and upwards ; this should be borne in mind, as in the application of the 

taxis for the reduction of a femoral hernia, pressure should be directed in the reverse 

order. . 

Coverings of the Hernia.—The coverings of a femoral hernia from within out- 
wards are peritoneum, subserous areolar tissue, the septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument.* 

Varieties of Femoral Hernia.—If the intestine descends along the femoral canal 
only as far as the saphenous opening, and does not escape from this aperture, it is 
called incomplete femoral hernia. The small size of the protrusion in this form of 
hernia, on account of the firm and resisting nature of the canal in which it is con- 
tained, renders if an exceedingly dangerous variety of the disease, from the extreme 
difficulty of detecting the existence of the swelling, especially in corpulent subjects. 
The coverings of an incomplete femoral hernia would be, from without inwards, 
integument, superficial fascia, falciform process of fascia lata, crural sheath, septum 
crurale, subserous areolar tissue, and peritoneum. When, however, the herni 
tumour protrudes through the saphenous opening, and directs itself forwards and 
upwards, it forms a complete femoral hernia. Occasionally the hernial sac descends 
on the iliac side of the femoral vessels, or in front of these vessels, or even some- 
times behind them. 3 @ 

The seat of stricture of a femoral hernia varies : it may be in the peritoneum at” 
the neck of the hernial sac ; in the greater number of cases it would appear to be at 
the point of junction of the falciform process of the fascia lata with the lunated edge 
of, Gimbernat’s ligament; or at the margin of the saphenous opening in the thigh. 
The stricture should in every case be divided in a direction upwards and inwards ; 
and the extent necessary in the majority of cases is about two or three lines. By 
these means, all vessels or other structures of importancg, in relation with the neck 
of the hernial sac, will be avoided. 

7 | 

* Sir A. Cooper has described an investment for femoral hernia under thé name of 
‘ Fascia, propria,’ lying immediately external to the peritoneal sac, but frequently separated 
from it by more or less adipose tissue. pk prea it is important to remember the exist- 
ence (at any rate, the occasional existence) o this layer, on account of the ease with which 
an inexperienced operator may mistake the fascia for the peritoneal sac, and the contained 
fat for omentum. Anatomically, this fascia appears identical with what is called in the 
text ‘subserous areolar tissue,’ the areolar tissue being thickened and caused to assumé a 
membranous appearance by the pressure of the hernia. 3 


‘Surgical Anatomy of the Perineum and 
Ischio-rectal Region. 


Dissectton.—The student should select a well-developed muscular subject, free from 
fat, and the dissection should be commenced early, in order that the parts may be ex- 
amined in as recent a state as possible. A staff having been introduced into the bladder, 
and the subject placed in the position shown in fig. 563, the scrotum should be raised up- 
wards, and retained in that position, and the rectum moderately distended with tow. 


The space which is now exposed corresponds to the inferior aperture or outlet 
of the pelvis. Its deep boundaries are, in front, the pubic arch and subpubic liga- 
ment ; behind, the tip of the coccyx ; and on each side, the ramus of the rubes and 
ischium, the tuberosity of the ischium, and great sacro-sciatic ligament. The space 
included by these boundaries is somewhat lozenge-shaped, and is limited on the 
surface of the body by the scrotum in front, by the buttocks behind, and on each 
side by the inner side of the thighs. It measures, from before backwards, about 
three and a quarter inches, and about three and a half in the broadest part of its 
transverse diameter, between the ischial tuberosities. A line drawn transversely 
between the anterior part of the tuberosity of the ischium, on éach sidegin front, of 
the anus, divides this space into two portions. The anterior portion contains the penis 
and urethra, and is called the perineum. The posterior portion contains the termi- 
natiqn of the rectum, and is called the tschto-rectal regron. 

‘ 
IscHIO-RECTAL REGION. 


The ischio-rectal region corresponds to the portion of the outlet of the pelvis 
situated immediately behind the perinsum : it contains the termination of the reb- 
tum. A deep fossa, filled with fat, is seen on either side of the intestine, between 
it and the tuberosity of the ischium : this is called the ischto-rectal fossa. 

“ The ischio-rectal region presents in the middle line the aperture of the anus ; 
around this orifice, the integument is thrown into numerous folds, which are 
obliterated on distension of the intestine. The integument is of a dark colour, 
continuous with the mucous membrane of the rectum, and provided with numerous 
follicles, which occasionally inflame and suppurate, and may be mistaken for fistulm. 
The veins around the margin of the anus are occasionally much dilated, forming a 
number of hard pendent masses, of a dark bluish colour, covered partly by mucous 
membrane, and partly by the integument. These tumours constitute the disease 
called external piles. A ase 


a 
Dissection. —Make an incision through the integument, along the median line, from the 
base of the scrotum to the anterior extremity of the anug; carry it round the margins of 
this aperture to its posterior extremity, and continue it backwards about an inch behi 
the tip qf the coccyx. A transverse incision should now be carried across the baee of the 
scrotum, joining the anterior extremity of the preceding; a second, carried in the same 
direction, should be made in front of the anus; anda third at the posterior extremity of 
. ig de aan ierp pa! copaieer be Lcwararertl sae to pp the dissector pap 
integument from the inner of the thighs. @ flaps 0 coe 
ischio-rectal region (figs. 563,-567) should now be removed. In dissecting the in 
abeiiveagioh ye leyolber ph tes, rad taped lege el saris me r 
.sphincter ‘will-be removed, af they are intimately adherenttothe skin. 88==- (wt 
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_ The superficial fascia is exposed on the removal of the skin: it is very thick, 
areolar in texture, and contains much fat.in its meshes. In it are found ramifying 
two or three cutaneous branches of the small sciatic nerve: these turn round the. 
inferior border of the Gluteus maximus, and are distributed to the integument in 
this régien. a . 

Corrugator Cutis Ani.—Around the anus is a thin stratum of involuntary muscle, 
which radiates from the interior of the anus, where it commences in the submucous 
tissue, to the skin outside, where it blends with the subdermic tissue. By its con- 
traction it raises the skin into ridges radiating from the margin of the.anus. 

The External sphincter is a thin flat plane of muscular fibres, elliptical in shape, 
and intimately adherent to the integument surrounding the margin of the anus. It 
measures about three or four inches in length, from its anterior to ita posterior 
extremity, being about an inch in breadth, opposite the anus. It arises from the 
tip of the coccyx, by a narrow tendinous band; and from the superficial fascia in 
front of that bone; and is inserted into the tendinous centre of the perinwaum, 
joining with the Transversus perinwi, the Levator ani, and the Accelerator urine. 
Like other sphincter muscles, it consists of two. planes of muscular fibres, which 
surround the margin of the anus, and join in a commissure before and behind. 

Relations.—By its superficial surface, with the integument ; by its deep surface 
it is in contact with the internal Sphincter; and is separated from the Levator ani 
by loose areolar tissue. 


Fra. 563.—Dissection of Perineum and Ischio-rectal Region. 
\ 
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The Sphincter ani is a voluntary muscle, supplied by the h»morrhoidal branch 
of the fourth sacral negve. This mrgcle is divided in the operation for fistula in 
ano; and also in some cases of fissure of the rectum, especially if attended with 
much pain or spasm. The object of its division is to keep the parts at rest and in 
contact during the healing process. , . 

The Internal sphinoter is a muscular ring about an inch in breadth, which 
surrounds the lower extremity of the rectum, its inferior border being contiguous 
‘to, but quite separate from, the External sphincter. This muscle is about two lines 
in thickness, and is formed by an aggregation of the involuntary circular fibres of 
the intestine. It is paler in colour, and less coarse in texture, than the Iixternal 
sphincter. 7 : ioe 

° The ischio-rectal fossa is situated between the end of the rectum and the tuber- 
osity of the ischium on each side. It is triangular in shape ; its bage, directed to the 
surface of the body, is formed by the integument of the ischio-rectal region ; ita. apes, 
directed upwards, corresponds to the point of division of the obtarator fascia, and 
the thin membrane given off from. it, which covers the outer surface of the Leyator 
ani (anal fascia). Its dimensions are about an inch in breadth at the. base, and 
about two inches in depth, being deeper behind than in front. It is bounded énier-. 
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nally by the Sphincter ani, Levator ani, and Coceygeus muscles ; externally by the 
tuberosity of the ischium, and the obturator fascia, which covers the inner surface 
of the Obturator internus muscle ; in front it is limited by the line of junction of 
the superficial and deep perinmal fasciza ; and behind, by the margin of the Gluteus 
maximus, and the great sacro-sciatic ligament, This space is filled witl a‘large 
mass of adipose tissue, which explains the frequency with which abscesses in 
the neighbourhood of the rectum burrow to a considerable depth. 

If the subject has been injected, on placing the finger on the outer wall of this 
fossa, the internal pudic artery, with its accompanying veins and nerve, will be felt 
about an inch and a half above the margin of the ischiatic tuberosity, but approach- 
ing nearer the surface as they pass forwards along the inner margin of “the pubic 
arch. These structures are enclosed in a sheath formed by the obturator fascia, the 
pudic nerve lying below the artery (fig. 339). Crossing the space transversely, about 
ita centre, are the inferior hemorrhoidal vessels and nerves, branches of the internal 
pudic; they are distributed to the integument of the anus, and to the muscles of the 
lower end of the rectum. These vessels are occasionally of large size, and may give 
rise to troublesome hemorrhage when divided in the operation of lithotomy, or of 
fistula in ano. At the back’ part of this space may be seen a branch of the fourth 
sacral nerve; and, at the fore part of the space, a cutaneous branch of the perinmal 
nerve, ' 


PERINZUM. 


The perinmal space is of a triangular form; its deep boundaries are limited, 
laterally, by the rami of the pubes and ischia, meeting in front at the pubic arch ; 
behind, by an imaginary transverse line, extending between the tuberosities of the 
ischia. The lateral boundaries are, in the adult, from three inches to three inches 
and a half in length ; and the base from two to three inches and a half in breadth ; 
the average extent of the space being two inches and three-quarters. The variations 
in the diameter of this space are of extreme interest in connectidn with the operation 
of lithotomy, and the extraction of a stone from the cavity of the bladder. In those 
cases where the tuberosities of the ischia are near together it would Be necessary to 
make, the incisions in the lateral operation of lithotomy less oblique than if the 

Nuberosities were widely separated, and the perinmal space, consequently, wider. 
The perineum is subdivided by the median raphé into two equal parts. Of these, 
the left is the one in which the operation of lithotomy is performed. 

In the middle line the perineum is convex, and corresponds to the bulb of the 
urethra. The skin covering it is of a dark colour, thin, freely movable upon the 
subjacent parts, and covered with sharp crisp hairs, which should be removed 
before the dissection of the part is commenced. In front of the anus a prominent 
“line commences, the raphé, continuous in front with the raphé of the scrotum. 
The flaps of integument corresponding to thig space having, been removed, in the 
manner shown in pet 563, the superficial fascia is exposed. 

The superficial fascia consists of two layers, superficial and deep, as in other 
regions of the body. 

The superficial layer is thick, loose, areolar in texture, and contains much 
adipose tissue in its meshes, the amount of which varies in different subjects. In 
front it is continuous with the dartos of the scrotum ; behind, it is continuous with 
the subcutaneous areolar tissue surrounding the anus; and, on either side, with 
the sanie fascia on the inner side of the thighs. This layer should be carefully 
removed after it has been examined, when the deep layer will be exposed. 

The deep layer of superficial fascia (superficial perineal fascia) is thin, aponeu- 

. rotic inwtructure, and of considerable length, serving to bind €own the muscles of 
the root of the penis. It is continuous, in front, with the dartos of the scrotum: on 
either side it is firmly attached to the margins ofthe rami of the pubes and ischium, 
external to the crus penis, and as far back aa the tuberosity of the ischium ; pos- 
teriorly it curves down behind the Tramsversus ‘perinwi. muscles to join -the lower. 
margin ‘of the deep perinwa! fascia. This fascia not only covers the missles in this 
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region, but sends down a vertical septum from its under surface, which separates 
thé back part of the subjacent space into two, being incomplete in front. .  -* - 
. In rupture of the anterior portion of the urethra, accompanied by extravasation 
of urine, the fluid makes its way forwards, beneath this fascia, ints the areolar 
tissue of,the scrotum, penis, and anterior and lateral portions of the abdomen ; jit 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around the anus. This limitation of the extnavasated fluid to the parts above 
named_is easy of explanation, when the attachments of the deep layer of the super- 
ficial fascia are considered. When this fascia is removed the muscles connected 
with the penis and urethra will be exposed; these are, in the middle line, the 
Acceleratér urine ; on each side, the Erector penis; and behind, the Transversus 
perinei.: ) 

The Accelerator urine (Hjaculator seminis, or bulbo-cavernosua) is placed in the 
middle line of the perineum, immediately in front of the anus. It consists of two 


Fra. 564.—The Perineum. The Integument and Superficial Layer of 
SuperficialtFascia reflected. — 





symmetrical halves, united along the median line by a tendinous raphé, It arises 
from the central tendon of the perineum, and from the median raphé in front. 
From this point its fibres diverge like the plumes of a pen ; the most posterior form 
a thin layer, which are lost on the anterior surface of the triangular ligament ;' the 
middle fibres encircle the bulb and adjacent parts of the corpus spongiostm, and 
join with the fibres of the opposite side, on the upper part of the corpus spongiosum, 
in a atrong aponeurosis ; the anterior fibres, the longest and most distinct, spread 
out over the sides of,the corpus cavernosum, to be inserted partly into thet body, | 
anterior to the Erector penis, occasionally extending to the os pubis; partly 
terminating in a tendinous expandton, which covers the dorsal vessels of the penis. 
The latéer Abres:are best seen by dividing the musele longitudinally, and dissecting. 
it outwards from the surface of the urethra, 
| Tie muscle. serves to. empty the canal of the prethra, after the onal 
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hae expelled its contents ; during the greater pari of the act of micturition its fibres 
are relaxed, and it oaly comes into action at the end of the process. The middle 
fibres are supposed, by Krause, to assist in the erection of the corpus spongiosum, 
by compressing the erectile tissue of the bulb. The anterior fibres, according to 
Tyrrel, also contribute to the erection of the penia, as they are inserted ints; and 
continuous with, the fascia of the penis, compressing the dorsal vein during the 
contraction of the muscle. 

The Erector Penia covers the anattached part of the crus penis. It is.an elon- 
gated muscle, broader in the middle than at either extremity, and situated on 
either side of the lateral boundary of the perinjum. It arises by tendinons and 
fleshy fibres from the inner surface of the tuberosity of the ischium, behind the 
crus penis, from the surface of the crus, and from the adjacent portion of the ramus 
of the pubes. From these points fleshy fibres succeed, which end in an aponeurosis 
which is inserted into the.sides and under surface of the crus penis. This muscle 
compresses the crus penis and retards the return of the blood through the veins, 
and thus serves t0 maintain the organ erect. 


Fia. 565.—The Superficial Muscles and Vessels of the Perineum. 
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The Transversus Perinsi is a narrow muscular slip, which passes more or less 
transversely across the back part of the perinsal space. It arises by a small 
from the inner and fore side of the tuberosity of the ischium, and, passing obliquely 
forwards and inwards, is inserted into the central tendinous point of the perineum, 
joining in this situation with the musole of the opposite side, the Sphincter ani 
behind, and the Accelerator urinse in front. 

Between the muscles just examined a triangular apace exists, bounded internally 
by the Accelerator urine, externally by the Erector penis, and behind by the Trans- 
versus peringi. The floor of this space is formed by the triangular ligament of the 
urethra, (deep perinmal fascis), and running from behind forwards in it are the super- 
fictal parinseal vessels and nerves, the transverse perinsel artery coursing slong the 
posterior boundary of the space, on the Transversus perinsi muscle, .. 

‘Ta the Asters! operation of lithotomy, the Knife is carried obliquely across the 
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back part of this space, downwards and outwards, into the ischio-regtal foes, 
divilling’ the a perinei muscle and artery, the posterior fibres-of - the 
Accelerator urine, the superficial perineal vessels and nerve, and mors posteriorly 
The guperficial and transverse perinmal arteries are described at p. 529; and 
the superficial perineal and inferior pudendal nerves at p. 708. 
. The muscles of the perinwum in the female are the— 


_ , Bphincter vagins. Compressor urethra. 


Erector clitoridis,  - - Sphincter ani. 
' , ‘Transversus peringi. Levator ani. 
| Coccygeus. 


The Sphincter Vagine surrounds the orifice of the vagina, and is analogous 
to the Accelerator urine in the male. It is attached, posteriorly, to the central 
tendon of the perinsum, where it blends with the sphincter ani. Its fibres pass 
forwards on each side of the vagina, to be inserted into the corpora cavernosa of 
the clitoris, a fasciculus crossing over the body of the organ so as to compress the 
dorsal vein. ? | 

The Erector Clitoridis resembles the Erector penis in the male, but is smaller 
than it, arising from the tuberosity of the ischium, and being inserted on each side 
of the crus. | 

~The Transversus Perinwi is inserted into the side of the Sphincter vagine, and 
the Levator ani into the side of the vagina and rectum. The other muscles are pre- 
cisely similar to those in the male. | 

“ The Accelerator urine and Erector penis muscles should now be removed, when the 
deep perineal fascia will be pee stretching across the front part of the outlet of the 


elvis. The urethra is seen perfogating its centre, just behind the bulb; and on either side 
is the crus penis, connecting the corpus cavernosum with the ramus of the ischium and pubes. 


The deep perineal fascia (triangular ligament) is a dense membranous lamina, 
which closes the front part of the outlet of the pelvis. It is triangular in shape, 
about an inck*and a half in depth, attached above, by its apex, to the under surface 
of the symphysis pubis and subpubic ligament ; and on each side to the peeve 3 
ischium and pubes, beneath the crurapenis. Its inferior margin, or base, is dir 
towards the rectum, and connected to the central tendinous point of the perinsum. 
It is continuous with the deep layer‘of the superficial fascia behind the Transversus 
perinsi muscle, and with a thin fascia which covers the cutaneous surface of the 
Levator ani muscle (anal fascia). 

The triangular ligament in the female is not so strong as in the male. It is 
attached to the pubic arch, its apex being connected with the symphysis pubis. It, 
is divided in the middle line by the aperture of the vagina, with the external coat 
of which it becomes blgnded, and in front of this is perforated by the urethra. Its 
posterior border is continuous, as in the male, with the deep layer of the superficial 
fascia around the Transversus perinei muscle. - 

The deep perinsal fascia is perforated by the urethra, about an inch below the 
symphysis pubis. The aperture is circular in form, and about three or four lines 
in diameter. Above this is the aperture for the dorsal vein of the penis; and, 
outside the latter, the pudic:‘nerve and artery pierce it. , a 

‘The deep: perinseal fascia consists of two layers, anterior and posterior these 
are separated above, but united below. | ; = 

The anterior layer is continued forwards, around the anterior part of the mem- 
branous portion of the urethra, becoming lost upon the bulb, 2 

The posterior layer is derived from the obturator fascia; * it is continued back. . 
wards around:the. posterior part of the membranous portion of the urethra and the 

.Hfthe anterior layer of this fascia is detached on either side; the following parts 
-* On thi Adatotny of the Posterior Layer of the Triangular Ligament,’ see & paper 
by Mic Cnecingien; Guy's Howpitel Report, 
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are seen between it and the posterior layer: the subpabic ligament ‘above, slosé to 
the pubes ;“the dorsal vain of the penig ; the membranous portion of the uretiira, 
and the compressor: urethre muscle ; Cowper’s glands and their ducts; the pudic 
vessels and dorsal nerve of the penis; the artery and nerve of the bulb, and : 
plexus of veins. 

The Compressor Urethra (constrictor urethra) surrounds the whole fength of 
the membranous portion of the urethra, and is contained between the two layers of 
the deep perinwal fascia. It arises, by aponeurotic fibres, from. the upper part of 
the ramus of the pubes on each side, to the extent of half or three-quarters of an 
inch : each segment of the muscle passes inwards, and divides into two fasciculi, 
which surround the urethra from the prostate gland behind, to the bulbots portion 
of the urethra in front; and unite, at the upper and lower surfaces of this tube, 
with the muscle of the opposite side, by means of a tendinous raphé. 

Ocular Muscular Fibres surround the membranous portion of the urethra from 
the bulb in front to the prostate gland behind; they are placed immediately beneath 
the transverse fibres already described, and are continuous with the muscular fibres 
of the bladder. These fibres are involuntary. | 


Fig. §66.—Deep Perinzal Fascia. On the left side the anterior layer ° 
been removed. 





Cowper's Glands are situated immediately below the membranous portion of 
the urethra, close behind the bulb, and below the artery of the bulb. 

The Pudic Vessels and Dorsal Nerve of the Pam are. pisces along the i inner 
margin di the pubic arch (pp. 528 and 708), - 

The Artery of the. Bulb passes transversely inwards, from the internal utie 
, along the base of the triangular ligament, between the two a a of fascia, accom: 
panied hy « branch of the puadic nerve (p. 529). : 

“If the posterior layer of the deep perinmel fascia is removsd, a is ere pence: 
of site a apte from the bone, the under dr ‘perineal surface of the Levator. 

fally into view. This musole, with.the triangular liganient in front - 

‘and the Goseygens and Pyriformis behind, closes in:the outlet of the pelvis. .. - 

The Levator‘sai is a bpoad'thin musele. situated on.eseh side of tha pelvis... Tk; 
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is attached to the jnner surface of the sides of the. trae pelvis, and, descending, 
unites with its fellow of the opposite side to: form the floor of the pelvie cavity. | It 
supports the viscera in this cavity, and surrounds the varions structures.which: pasd 
through it. It arises, in front, from the posterior surface ofthe body,and ramus ¢f 
the pubgs, on.the outer side of the symphysis ; posteriorly, from the inner surface of 
the spine of the ischium ; and between these two points, from the angle of division 
between the obturator and recto-vesical layers,of the pelvic fascia at their under 
part : the fibres pass downwards to the middle line of the floor of the pelvis, and 
are inserted, the most posterior fibres into the sides of the apex of the coccyx ; those 
placed more anteriorly unite with the muscle of the opposite side, in a median 
fibrous raphé, which extends. between the coccyx and the margin of the anus. : The 
middle fibres, which form the larger portion of the muscle, are inserted into the 
side of. the rectum, blending with the fibres of the Sphincter muscles ;' lastly, the 
anterior fibres, the longest, descend upon the side of the prostate gland to unite 
beneath it with the muscle of the opposite side, blending with the fibres of the 
External sphincter and Transversus perin@i muscles at the tendinous centre of the 
perin@um. 

The anterior portion is occasionally separated from the rest of the muscle by 
areolar tissue. From this circumstance, as well as from its peculiar relation with . 
the prostate gland, descending by its side, and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct muscle, under the name of the 
Levator prostate. In the female the anterior fibres of the Levator ani descend 
upon the sides of the vagina. 

Relations.—By its inner or pelvic surface with the recto-vesical fascia, which 
separates fi from the viscera of the pelvis and from the peritoneum. By its outer 
or perineal surface it forms the inner boundary of the ischio-rectal fossa, and is 
covered by a quantity of fat, aad by a thin layer of fascia (anal fascia) continued 
from the obturator fascia. Its posterior border is continuous with the Coccygeus 
‘muscle. [ts antersor border is separated from, the muscle of the opposite side by a 
triangular space, through which the urethf#,,and in the female the vagina, passes 
from the pelvis. | 3 

Actions.—This muscle supports the lower end of the rectum and vagina, and 
also the bladder during the efforts of expulsion. It elevates and inverts the lovey 
end of the rectum after it-has been protruded and everted during the expulsion of 
the feces. It is also a muscle of forced expiration. 

The Coccygens is situated behind and parallel with the preceding. It is a- 
thiangular plane of muscular and tendinous fibres, arising, by its apex, from the 
spine of the ischium and lesser sacro-sciatic ligament, and inserted, by its base, 
into the margin of the coccyx and into the side of the lower piece of the sacrum. 
This muscle is continuous with the posterior border of the Levator ani, and closes 
in the back part of the outlet of the pelvis. 

—By its inner or pelvic surface; with the rectum. By its external 
surface, with the lesser sacro-sciatic ligament. By its posterior border, with the 

Action.—The Coccygei muscles raise and support the coccyx, after it has been 
pressed backwards during defwcation or parturition. | 

onition iacera Outlet of the Pelwis.—Divide the central tendinous 
weias of the tL Hedad : ore spotty its connections b ochre the fibres’ of 
the ahead ani, whinh descend upon the Baap of. raga shapes geod, wn ria Borat dy 
backwards towards when the under curface of the prosta . eck and . 
base of the bladder, tine vourculn seminales, and vasa deferentia will be exposed. = > | 

The Prostate Gland is placed immediately in front of: thé neck of the bladder, , 
around: the prosimtis pertion of the. urethra, its base being turned-backwards, and 
its: daider darface ‘towards the rectiim. It is retained in its position’ by the Levator 
prostate -and. by the pubo-prosiatic ligaments, and is invested by s.dense Sibrovs 
dovering; .comtinmed from: the posterior isyer of the deep perinsial fascia. ‘The 


longest disaagters of this gland are in the antero-postgor direction, and: tna: 


94 ‘SURGICAL ANATOMY OF: THE PERINEUM. 


versely at its basa ; ‘and henee the ‘greatest extent of incision thet-can be made ii. 
it without dividing its substance completely: across, ‘is obliquely’ outwartls “and 
backwards. ‘This,is the direction in which the incision in made through it: inthe 
operation of: ,lithotomy, the extent of which. should..seldem exceed an inch’ in 
length. The relations of the prostate to the rectum should be noticed : by wteans | 
of the finger introduced into the gut, the surgeon detects enlargement or. other 
disease of this organ ; he is enabled also, by the same means, ‘to direct the point 
of. a catheter when its introduction is attended with much diffoulty, ‘either from 
injury or disease of the membranous or prostatic portions of the urethra, - 

Behind the prostate is the posterior surfaee of the neck and base of the bladder : 
a small triangular portion of this organ is seen, bounded in front by thé’ prostate 
gland; behind, by the recto-vesical fold of the peritoneum; on each gide, by the 
vegicule seminales and vasa deferentia ; and separated from direct contact with the 
rectum by the recto-vesical fascia. The relation of this portion of the bladder to 
the rectum is of extreme interest to the surgeon. In cases of retention of urine this 


Fic. 567.—A View of the Position of the Viscera at the Outlet of the Pelvis. 





portion of the organ. ig found projecting into the rectum, between three and four 
inches from the margin of the anus, and may ix ..sily perforated during life with- : 
out injury to any important parts; this portion of the bladder is, consequently, fre- 
quently selected for the performance of the operation of tapping the bladder. If 
the finger is introduced into the bowel, the surgeon may, in some cases, learn: the 
position, ‘as well as the size and. weight, of a caloulus in the bladder; and in‘ the. 
operation for its removal, if, ae is not unfrequently the osse, it should be. lodged 
behind an enlarged prostate, ee ee eee 
wards the hase of the bladder fram the ractum. . | 
, Parte concerned in the Operatien of Lithotomy.—‘The triangelar ligament must: 
be. replaced and the rectum drawn forwards so‘as to cooupy its normal: ponition,. . 
The student-should then consider the ‘position of the.various parts in reference to: 
the lateral-cperation of lithotomty. - This operation is.pexformed on:the left side.of: 
; the neringurs, os-it. is monk convenient for the ribs: heusd-of the openphes; : A stall. 


LITHOTOMY: gig: 
having been introduced into the bladder, the first incision is commented. midway’ 


betwean the anus and the back of the scrotum (¢.4, in an ordinary adult perinesiit, © 
about an inch and a half in front.of the anus), a little on the left side of the raphé, 
and carried obliquely backwards and outwards to.midway between the anus and 
maria ol of the ischium. The incision divides the integument and superficial. 
faacia, inferior hemorrhoidal vessels and nerves, and the: superficial and trans- 
verse perinsal vessels; if the forefinger of the left hand is thrust upwards and 
forwards into the wound, pressing at the same time the rectum inwards and back- 
wards, the. staff may be felt in the membranous portion of the urethra. The finger 
is fixed upon the ataff, and the structures covering it are divided with the point of 
the knife, which must be directed along the groove towards the bladder, the edge 
of the kmife being turned outwards and backwards, dividing in its course the 
- membranous portion of the urethra, and part of the left lobe of the prostate gland, 
to the extent of about an inch. The Imife is then withdrawn, and the forefinger 


Fie. 568.—A Transverse Section of the Pelvis, showing the Pelvic Fascia from behind. 





of the left hand passed along the staff into the bladder : the staff having been with- 
drawn, and pA erp of the stone ascertained, the forceps is introduced over the 


fingor-into thé*bladder. If the stone is very large, the opposite side of the, pros. 
and the blades of the forceps d#had and made to grasp the atone, which must be 
extracted by slow and cautious undulating movements. 

Parts dwided in the Operation.—The various structures divided in this opers- 
tion are as follows:—the integument, superficial fascia, inferior hemorrhoidal 
vessels and fierves, the posterior fibres of the Accelerator urine, the Transversus 
perinsi muscle and artery (and, probably, the superficial perineal veasels and nerve), 
the deep perinwal fascia, the anterior fibres of the Levator ani, part of the Com- 
presser urethra, the membranous and prostatic portions of the urethra, and part 
of the prostate gland. 7 


making 
perineum for the extraction of a calculus, the following parts should be avaided. 
The primary deeision sheald not be niadp too near the middle Hine, for fesir: of. 


gi. °° SURGICAL ANATOMY OF THE PRRINEUM. 


oar ig stig bath of dhe’ sorpas spungionum ar the rectum: ‘sak ia he demnally, 
otherwise thie pudio attery may be iznplionted as. it ascends slong the iznee bardarat- 
the pubis abel. Ifthe incisions are carried tbo far forwards, the. ‘Of dhe balb 

my be divided ; ‘if eactied too far backwanls, the autive'trendth cf: prostate and 


behind the pelvic fascia into the loose areolar tissud botwaen the bladder brid rectum; . 
instead of escaping externally ; diffuse ‘inflammation ‘is. consequently oe 
peritonitis, from the close proximity of the recto-vesical peritoneal fold, is the conse: - 
quence. If, on the contrary, the prostate is divided in front of the-base of the gland, 
the urine miakes the way externa, and there is lesa danger of infiltration taking 
During the operstion it is of great ‘importance that the finger ahould he passed 
into the bladder before the staff is removed ; if this is neglected, and if the ineiaion 
made through the prostate and neck of the bladder is too small, great difficulty may . 
be experienced in introducing the finger afterwards ; and in the child, where the . 
connections of the bladder to the surrounding parts are very loose, the force made 
in the attempt is suffleient to displace thé bladder up into the abdomen, out of the 
reach of the operator. Such & proceeding has not unfrequently occurred, producing 
the most embarrassing results, and totel failure of the operation. 

[tis necessary to bear in mind that the arteries in the perin@um occasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as sometimes 
happens, from the pudic opposite the tuber ischii, is liable to be wounded in the 
operation for hthotomy, in its passage forwards to the bulb. The accessory pudic 
may be divided near the posterior border of the prostate gland, if this iMgortpletely 
cut across ; and the prostatic veins, especially in people advanced in life, am of large 
size, and give rise, when divided, to-troublesome DEMOEES: | 








; PBLVIO Fasoma. 
The pelvic fascia, (fig. 569) iss ‘thin membrane which lings the whole of the 
cavity of the pelvis, and is continuous with the trangversalis and iliae fascia. It is 
attached to the brim of the pelvis for « short distance at the side of the cavity, and 
to fne inner surface of the bone round the.atfachment of the Obturator internus. 
At the posterior border of this muscle, it is‘ continued backwards as a very thin 
membrane in front of the Pyriformis muscle and sacral nerves, behind the branches 
of the internal iliac artdty and vein, which: ‘perforate it, to the front of the sacrum. 
In front it follows the attachment of the Obturator internus to.the bone, arche’ 
beneath the obturator vessels, completing the orifice of the obturator canal, and at . 
the front of the pelvis is attached to the lower part of the symphysis pubis, At the 
level of a line extending frém the lower part of the symphysis pubis to the spine of 
the ischinm, is a thickened whitish band ; thigmarks the attgohment of the Levator 
ani muscle to the pelvic fascia, and apron to its ed division i two 
layers, the obturator and recto-vesieae ceil 
is @ direct.continuation of the pelvie fasdie be 2" 5 omer o iia 
anid is attached to the pubic arch and.to the margin of the shapers o lige. 
ment. From its attachment to the pubes a process is given off which is sontinnous — 
‘with a similar process frog: the opposite. side, ie onal ep dy 
Sa coh ef Sie aera Seciing He ree ve tS ee oe 
“This fascia forms « canal for the pudic vessels and nerve. in their padthge forwands - 
to the perineum, and is continuous with a thin membrane which covers ot pointy 
‘sspect: f-the Levator ani muscle, called. the isohto-rectal (aad) fasota. | 
The reeto-vesionl, fascia . (visceral layer of the. peloic faseia) descenda into. the 
pelvis npon the upper surface of the Levator anF muscle, aiid. invests: the ‘prostate, 
‘Winder, 










gp reetum: ea erent epee mac 


youridea ‘barid. is ‘continned::4p'the upper surface. of the prostate and, neck 
it, Sormainig ‘the pubo-promatio Hgumintes ofay” 
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-PELVIO FASCIA. a a & ) 
the side, this fascia is connected to the side of the prostate, enclosing this gland’ 
and the vesico-prostatic plexus of veins, and is continued upwards on the surface 
of the bladder, forming the lateral true ligaments of the organ. Angther prolonga- 
tian invests the vesicule seminales, and passes across between the bladder and 
rectun®, being continuous with the same fascia of the opposite side. Another thin 





. Fig. 569.—Side View of tHe Pelvic Viscera of the Male Subject, showing 
the Pelvic and Perineal Fascie. 





prolongation is reflected round the surface of the lower end of the rectum. The 
Levator ani muscle arises from the point of division of the pelvic fascia; the. 
visceral layer of the fascia descending upon and being intimately adherent to the 
upper surface of the muscle, while the under surface of the muscle is covered by a 
thin layer derived from the obturalbr fascia, called the ischio-rectal or anal fascia. 
In the female, the vagina perforates the recto-vesical fascia, and receives a prolonga- 
tion from it. Pe oa - 
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: 
ABDOMEN, 785; apertures found in, 786; 
boundaries of, 786; lymphatics of, 588; 
arp va of, 370; regions of, 787; viscera 


Abdpininal aorta, 513; branches of, 514; 
surgical anatomy of, 514; muscles, 370; 
ring’ external, 372, 918; internal, 921; 
viscera, position of, 787 

Abducens nerve, 662 

Abductor indicis muscle, 409 

grein minimi digiti muscle, (hand) 408, 
(foot 

rtd pollicis muscle, (hand) 406, (foot) 


ibecrant duct of testis, goo 
Absorbent glands, 580 
Absorbenta, 580 
Accelerator uring muscle, 937 
Accessorii orbicularis oris, 335 
- Accessorius ad sacro-lumbalem jnuscle, 364 
Accessorius pedis, 443 
Accessory obturator nerve, 701; palatine 
canala, 159; pudic artery, 529 
Acervulus cerebri, 634 
Acetabulum, 228 
Acromial end of clavicle, fracture of, 411 
Acromial nerves, 681; region, muscles of, 
388; thoracic artery, 497 
Acromio-clavioular joint, 287 
Acromion process, 199; fracture of, 411 
Actions of Muscles. See cach Group of 
Muacles. 
* Adductor brevis muscle, 423; longus muscle, 
423; magnus muscle, 424; pollicis muscle, 
(hand) 407, (foot) 444 
Adenoid eae tissue, 14 
Adipose tissues, 
Afferent vessels of kidney, 875 ® 
Air-snoe of lang, 86 
sacs of lung, 865 
Ale of vomer, 362 
Alar ligaments, 273; of knee, 311; thoracic 


artery, 497 
Alimentary canal, ree development of, 94; 
sibdivictons of, 766 


Allantois, 7 

Alveolar ih hase : » 154, 165 

Alveoli of lower jaw, ‘ of bo 154; 
formationof, 777; of stomac 





ae neck of humerus, 203; ; fracture 
of, 411 
Anconeus muscle, 402 
Andersch, ganglion of, 668 
Aneuriams of abdominal aorta, 514; of arch 
of aorta, 454; of thoracic aorta, 510 
Angle of jaw, 167; of pubes, 228; of rib, 
189; sacro-vertebral, 119 
Angular artery, 467; convolution, 618; 
movement, 263; -process, external,’ 1 343 
internal, 1343 vein, 555 
Animal constituent of bone, 24 
Ankle joint, 3143 ; relations of tendons and 
Pedarig to, 316 
ular ligament of radius and ulna, 294 ; 
a wrist, anterior, 404; posterior, 405; 
of ankle, anterior, 439; external, 440; 
internal, 440; of stapes, 757 
Annulus ovalia, 836 
Anterior annular ligament, (wrist) 404; 
(ankle) 439; chamber of eye, 743; 
nerve, 701 ; dental canal, 152; ethmoidal 
cells, 148; ‘fontanelle, 1503 fossa of skull, 
1703 nasal spine, 156; palatine canal, 
ca 173; aoc fossa, 155, 1733 radi- 


zone, 600; region o ‘skull, 178; 
of neck, 474 
Antihelix, 7 7503 cm of, 750 > 
Antitragicus muscle, 751 


Antitragus, 750 
Antrum of ie hmore, 153 
Anus, 934; ‘ievalopment of, 96; muscles of, 


Aonta, 450; development of, 91; sae 
a branches of, 514; surgical 
anatomy gf, 454 
Aorta, arch of, 451; ascending part o 
452; branches of, 455; ‘descending 
of, 453; peculiarities of, 454; peculiarities 
of branches of, 455; sinuses of, 452; 
‘ gurgical anatomy of, 454; transverse 
portion of, 452 
Aorta, descending, 510; thoracic, 510; 
branches of, 511; surgical anatomy of, 
1 
Acrtic opening of disp 381 ; of heart, 
839; plexus, 721 ; unar yelves, ai 
Rinuses, 
A scales vestibuli cochlee, 759° 
| see 323; of deltoid, 388; of ex: 
ternal oblique in ingainal region, 183° 
- infra-spinous, 391; of ove 4ronialia, - 
326; subscapular, 389; supra-hyoid, - 
sabi of soft palate, 778; ka 
ru 108: | * 
tee igamentosus colli, 27 
Sar eye, ee a rein, ga ot 
ra, ji 


40%. 


948 


Appendices oicer 796 

Appendix oP aight auricle, 835; of left 
auricle, 839; vermiformis, 

Aqua labyrinth 763 


Aqueeductus eochles, 140, 7613; vestibuli, 


140, 759; ee 140, 754; Sylvii, 632 
ueous umour, 7 43 

Arachnoid of brain, 605; of cord, 595 

_Arantii corpora, 838, 840 

Arantius, ventricle of, 609 

gl vite uterina, 909; vite of cerebel- 
um, 643 

Arch of aorta, 451; peculiarities of, 454; 
branches of, 455; surgical anatomy, 454; 
of pubes, 232; of a s vertaben. 109; supra- 
orbital, 133; or femoral, 928; 

superficial, ee Rae 503; 

plantar, 550; nd grees 

Arches, p apron (fostal), 91 

Arciform fibres of medulls oblongata, 612 

Arcuate fibres of cerebrum, 639; of cere- 
bellum, 643 

Aron, ge 

Areola of breast, 914 

Areolar tissue, 12 

Arm, back of, muscles of, 394; anred of, 
muscles of, 392; arteries of, 483; bones 
of, 201; faacia of, 392; lymphatic glands 
of, 585; lymphatioa of, 585; superficial 
fascia of, 388; nerves of, 685; ‘veins of, | 


564 
it Pi 671; canal for, 140; gan- 
lion 
erie contralis reting, 482 


Arteriw proprie renales, 879 : 

Arteris receptaculi, 479 

Arteries, development of, 91 

Antrrins, General Anatomy of, 45; ana- 
stomoses of, 449; capi » 475 distri- 
Yation of, 449; mode of ivision, 449; 


mode of origin of branches, 449; nerves 


of, 47; sheath of, 47; structure of, 45; | 


subdivision of of, 449; systemic, 449; vessels 
ol, 47 
ARTERIES oR ARTERY, accessory pudio, 529; 
acromial thoracic, 497; alar thoracic, 
497; alveolar, 472; anastomotica magna 
of brachial, 502; of femoral, 540; 
angular, 467; anterior cerebral, 482; 
anterior choroid, 482; anterior ciliary, 
482; anterior communicating, 482 ; 
anterior intercostal, 492; anterior 
spinal, 489; aorta, 450; abd 
513, arch of, 451, ascending part, 452; 
descending part, 453; transverse por- 
tion, 452, thoracic, 510; artictlar, 
344; ascending cervical, 490; pharyn- 
geal, 469; auditory, 489, i. auricular 
anterior, 470}; 10r, 4 ’ 
494; hs Bos of knee, 544 
basilar, brachial, 498; bronchial, 
511, 8673 buccal, 472; of bulb, 529 


calcanean in 549; carotid common, 
438, @ , external, ear ternal, 476; carpal 
509; carpal radial, 505; * of 
cavernous belle $29; centralis retina, 
bea ; cerebellar, 489; cerebral, 482,. 
graye Rete ng super- 

zl gor oat ; 

a He 


i 


49°; ciliary, tani 
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Anrzars on Anreny ( 


a ee of arm, re Z ; : 

as a 83 Cochlone 
pee ooocyge era pe 5193 
media, 519; ac 5195 oc erage 
sri 00 comes nervi 531; 


panies 492; common carotid, 458; 

522; communicating, anterior 
cerebri, 482; posterior cerebri, 482; 
communica branch of ulnar, 509; 
coronary of heart, 455; of lip, 466; 
cremasteric, 533; crico-thyroj 4633 
cystic, 517 

deep branch of ulnar, 509; cervical, 493; 
oe arch, 503; temporal, 4725 | oe 
erent, 526; dental inferior, 472; 
rior, 4733 descending 


5 

tine, 473; digital plantar, 550; digital 
of ulnar, 509; dorsal of j "5303 of 
scapula, 498; dorsalis hallucis, 506; in- 
ne 506 Tingus, 464, pedis, 546, polli- 
cis, 

- epigastric, 5335 s superior, 492, rficial, 
538; e ’ ou carotid, 


462, plantar, 550, iliac 532 

facial, 465; femoral, 534; deep, 538; 
frontal, 480 

gastric, 515, 517; gastro-duodenalis, 516; 
astro epiploice dextra, 517; gastro- 
epiploica sinistra, 517; gluteal, 531; 
inferior, 531 

helicine, 893; hemorrhoidal inferior, 529; 
middle, 527, superior, 520; hepatic, 
515; hyoid branch of 464; 
of superior thyroid, 463, hypogastric in 
foetus, 524, 843 

ileo-colic, 519; iliac common, 522; ex- 
ternal, 532; internal, 524; ilio-lumbar, 
531; inferior cerebellar, ci i dental, 
472; labial, 466; 90; me- 
senteric, 519, profunda, 502, 3 plore 
517; thyroid, 490; infraorbital, 473; 
innominate, 456; intercostal, 511; an- 
terior, 492; superior, 493; internal 
auditory, 764; carotid, 476; iliao, 5247 
mammary, 492; maxillary, 4703 
tar, 549; interosseous ulnar, 508; of 
ae 547 a hand, 506, 508; intestini 


us, 51 

nna a 466; lachrymal, 480; la- 
superiér, 463, inferior, 490 ; 

Daeleaan 5313 spinal, 4893 lateralis 
qasi, 4 467; lingual, 463; long ciliary, 
482; thoracic, 497 5 lumbar, 521 
492; 
internal, 


malleolar, 5455 Hose : 

maaseteric, 472; 

470; oe of forearm, $08, of of spinal 
cord, 489; mediastinal, 492; posterior, 
5113; meningeal cnterioe, 4 479, middle, 


471, small, 472; from occipital, 468 ; 
from pharyngeal, 469, from vertebral, 


489; mesenteric pana 519, ; 

EW AR metacarpal, 506 Say aes 
; ddle cerebral, 482: ‘sacral, 522; mus- 
L onlo-phrenic, 492; mylo-hyoid, 472 


nasal, 473; of ophthalmic, 480; of 


467; nutrient of 
540; $493 radian, sol; tia, $05; 


508 
sae $7 cost, 7. wep: | 


INDEX 


Anrrnres op Antury ( ontinued) re 
geal SIr; ophthakeio’ 4793 orbital, 
pl a os ag 

, 473, of pharyngeal, 469 ; ac 


p-2t 

interossei, 506} palpebral, 480; 

pancreatic, 517; ancreatico-duodenalis, 

517; inferior, 518; perforating,pf hand, 

506, of thigh, 39, of foot, 550, of inter- 
492, plantar, 549; pericardiac, 


492, $11; superficial, 529, 
trafieverse, 529; peroneal, 548, anterior, 
5493 p & ascendens, 469; phre- 
nic, 521; iteal, 540; posterior auri- 


cular, 468,cerebral 49°, Cea a 
482, m from vertebral, 4 
palatine, 4733; princeps cervicis, 468, 
pollicis, 506; profunda of arm, inferior, 
502, superior, 501, cervicis, 493, femoris, 
§38; pterygoid, 472, pterygo-palatine, 
473; aeualicy deep external, 538 ; super- 
ficial exte rnal, 538, inte 528; pul- 
monary, 450, 865; pyloric inferior, 517; 
of hepatic, 516 
radial, 502; radialis indicis, aan ranine, 
464; recurrent interosseous, 508, radial, 
505 ; ulnar anterior, 508, posterior, 508 ; 
tibial, 545; renal, 520 
sacral lateral, 531; middle, 522; scapular, 
Seana} 4913 a 530; short he 

, 482; sigmoid, 519; spermatic, 
521, 896; spheno-palatine, 473; spinal 
anterior, 489; lateral, 489; posterior, 
489; median, 489; splenic, 5173 ye sterno- 
mastoid, 4633 ; stylo-mastoid, 468 ; sub- 
clavian, 483; sublingual, 464; sub- 

maxillary, 466; submental, 466; sub- 
scapular, 497 ; superficial cervical, 4913 
circumflex iliac, 534; perinmal, 529; 
palmar arch, 507 ; superficialis vole, 
505, superior cerebellar, 490, at 
492, ca eae 520, in 
493; 463, mesenteric, 517, 
profands, S01, thoracic, 4979 = oid, 
463; supraorbital, eapalhts » §20, 
Pein peor. prone 490 ; 542, 

546; temporal, 4693 anterior, 469; 
deep, 472; middle, 469; + poe 469; 
thoracic, acromial, 497, alar, 497 
510; long, 4975 sttperior, 497 ; yroid 
axis, 490; th id inferior, 490; superior, 
463; thyroidea ima, 457, 869; tibial 
anterior, 544, posterior, 547, reoufrent, 
545; tonsillar, 466; transverse facial, 
469; transversalis colli, 491; tympanic, 
from internal carotid, 479, from inter- 
nal maxillary, 470. 

ulnar, 506; recurrent anterior, 508, pos- 

terior, 508; umbilical in foetus, 526,543; 
coaches 527. 

nal, §27, vasa aberrantia, of arm, 500; 

5173 intestini tenuis, 518; ver- 

tebral 4383 vesical inferior, or, * middle, 

sees superior, 526; vesti ular, 764 § 

879 


dian, 473 
Actiatler ‘arteries (nee), from popliteal, 
Artioular cartilage, 107 


Artionlar lamella of bons, 3595 procosses-of 
Pee a ers, differen 
TIONS in 2 + 
kinds of, 260 prone! 
acromio-clavicular, 287 * : ankle, 3143 
astragalo-oslcanean, 317; a8 O- 
seaphoid, 319; atlo-axoid, 269 
calcaneo-astragaloid, 317; caleaneo-cu- 
boid, 318; calcaneo-scaphoid, 318 ; 
carpo-m etacarpal, 300; ¢ 
classification of, 260; cocoygeal, 284; ; 
chondro- sternal, 278; costo- transverse, 
277; costo-vertebral, 276 
elbow, 292 
femoro-tibial, 307 
hip, 303 
immovable, 260 . 
knee, 307 
metacarpal, 301; metacarpo-phalangeal, 
302 ; metatarso-phalangeal, 321 ; meta- 
tarsal, 320; mixed, 261 ; movable, 261, 
movements of, 263_—Ci;. 
occipito-atloid, 272; occipito-axoid, 272 
pelvis, 282; pelvis with spine, 281; pha- 
langes, 302: Be 284 
radio-carpal, 296; radio-ulnar, inferior, 
295; middle, 2953 ; Superior, 294 
sacro-coccygeal, 283; sacro-iliac, 282; 
sacro-sciatic, 282; sacro vertebral, 
281; scapulo-clavicular, 287; scapulo- 
humeral, 289 ; shoulder, 289; sterno- 


clavicular, 285; of sternum, 280 . 
tarso-metatars , 3193 tarsal, 317; Lei 
oro-ma » 2733 tibio-fibular, in 


erior, 313 ; middle, 313; superior, 3133 : 
of tympanic bones, 756 
vertebral column, 265 
wrist, 296 
Aryteno-epiglottideus superior, 854; info. 
peeeleiny lottidean folds, 8 
eno-epiglottidean fo 5! 
Arytenoid cartilages, 849 ; glands, 855 
Arytenoid musele, 852 
Ascending colon, 811 
Ascending a artery, 466 ; pharyngeal 
artery, 
us, 249; development of, 256 
Atlas, 110; development of, 117 
Atlo-axoid giolemer: 269 
Atrabiliary capsules, 882 
Attollens aurem muscle, 327 
Attrahens aurem muscle, 327 
Auditory artery, 765; veins, 765 
* Auditory can "751 
Auditory meatus, external, 139; internal, 
140; nerve, 667, 765; process, 139; 
vesicle, 87. 
Auricle of ear, 749; cartilage of, 750; liga- 
ments of, 750 
Auricle of heart, left, 839 H appa of, 835 : 
839; sinus of, 839; right 343 openings 
in, 835; valves in, a ‘suTus ee cae . 
Aumoalat of, so 839 


| nerve of vagia, bois 
6653 veins, anterior, § 5553 poneriat 


Sie mmonct nora 3273 Powter : 
337 3: superior, 327° 
eularis 


| Auri magnus nerve, 680 


959° 


Aurioulo-temperal nerve 1, 660 | 
sinatra) rel groove of heart, : Bea - 
opening, left, 8 ae oe right, 836 

Axis of the pelvig, 
Axilla, 493 5. dissvotion of, 383 
artery, 494; peculiarities, 496; sur- 
face anatomy of, 496; branches of, 497 ; 
a glands, 585; space, 493;. vein, 


adn, or second vertebra, 112; development 
‘ of, 117 

Axis, cerebro-spinal, 594; coeliac, 515; thy- 
roid, 490 

Axis-cylinder of nerve-tubes, 36 

Asygos artery, articular, 544; veins, 569; 
uvule muscle, 353 

Bacillary layer of retina; 741 

Baox, muscles of, first ‘layer, 358; second 
layer, 361 ; third layer, 362 ; fourth layer, 
363; fifth layer, 367 
Ball-and-socket joint. See Enarthrodia 

Bartholin, duct of, 781; glands of, 906 

Base of brain, 620; of ‘skull 170; external 
surface, 173; internal surface, 170 

Basement membranes, 14 

Basilar artery, 489; membrane of cochlea, 
7613 process, 128; suture, 168 

Basilic véin, 565 ; median, 565 

Basio-glossus muscle, 348 

Basis vertebrarum vene, 571 

Bauhin, valve of, 809 

Beak of corpus callosum, 625 

Bend of elbow, 499 

Biceps muscle ote arm, 393; of thigh, 430 

Bicipital groove, 203 ; Sr beroaity, air § 

Bicuspid teeth, 769 

Biliary ducts, 822, 823; structure of, 824 

Biventer cervicis muscle, 366 

Bianver, 883; ligaments of, 885; trigone 
of, 887 ; vessels and nerves of, 887 ; female, 


Blastodermic membrane, 66 
Buoop, General Anatomy of, 1; crystals, 4; 


gases of, 4; globules, 2 
Blood, circulation of, i in adult, 834; in fotus, 


843 
Bochdalek, ganglion of, 656 5 on musculus 
* triticeo- glossus, 854 note -* 
Body of a tooth, 768; of a vertebra, 109 
Bone, General Anatomy of, 19; animal con- 
stituent of, 241; apophyses of, 108; arti- 
cular lamella of, 259; canaliculi of, 213 


cancellous tissue of, 19; cells, 23; chemical 


analysis of, 24; compact tissue of, 19; 

diplos of, 107 ; development of, 25 ; earthy 

ear eae of, 243 aaa ge hops depres- 

sions of, 1 epiphyses of, 1 growth 

of, 28; Haversian canals of, 2236 soc 
| of, 213 ‘inorganic constituent of, 24; 

of, 23; lamellw of, 23 ; a of, aie : 
. marrow of, 20; medullary canal of, 20, 
107 ; ‘medullary membrane of, 20 ; micro- 
scopic appearances, 21; neryes of, 21; 


-»2§5 ossific centres, number of, 29; per'i- 

. osteum of, 20; spongy tissue of, 107; 
~ vessels of, 20 

Bones, forme of, viz. long, short, flat, mixed, 

ee 107 ; number. of, 

: i 6 


organic constituent of, 24; ; ossification of, 


in- fhe me | 
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BONES OR ROME, we Anatomy of, 107; 
 aatragalus, 249; 110$ axis, 112 
eum, 246; carpal, 313; clavicle, 


193; moceys: 123; cranial, 126; cuboid, 
249; ¢ of ‘carpus, 214; of tgr- 


sus, 252 
ear, 755; ethmoid, 146 bas 
facial, 150} femur, 233; fibula, 244; fron- 


tal, 73 
hand cee humerus, 201; hyoid, 183 
ilium, 223; inous, 756 ; inferior 
163 ; ted, 16% innominate, 223: : 
‘ischium, 226 


ao a s 1573 
one esser lachryaal 


magnum, 218; malar, 157; malleus, 755 ; 
maxillary, inferior, 163 ; superior, 151; 
ae 219; metatarsal, 253 

ns 

occipital, 126; orbicular, 756 


sos 159} patella, 239; parictal, 130 


lvic, 230; arama of ¥ foot, 255, et 
and, 221; DP scape rm, 216; pubje, 227 
radius, 211; 


sacrum, 118; had of carpus, 214; of 
tarsus, 251; ; scapula, 196; semilunar, 
214; sesamoid, 257; sphenoid, 141; 
sphenoidal spongy, 145; stapes, 756; 
sternum, 184; superior ma ry, 151 

tarsal, 246; tem poe 136; tibia, a 
trapezium, 216; trapezoid, 218; 
quetral, 150; turbinate, superior, ae 
middle; 148; inferior, 161; tympanic, 141 

ulna, 206; unciform, 218 

vertebra prominens, 13; vertebree cervical, 
aoe rsal, 113; lumbar, 115 ; vomer, 
I 


Wormian, 150 
Bone, articular lamella of, 259 
Bowman's capsule, 874 
Brachia of optic lobes, 634 
Brachial , 498; branches of, 501 ; pecu- 
liarities of, 500; surgical anatomy of, 500; 
lymphatic g lands, 585; plexus, 682; re- 
gion, ponteriat, muscles of, 401, 402; an-* 
terior, 395, 398; veins, oe 
Brachialis anticus muscle, 3 
Brain, General Anatomy of 38; ‘sii 
May of, 82 
613; base of, 620; convolutions of, 
Breit dura mater of, 603; interior of, 623; 
pees sal ee sar yap apr 
3; subdivision into parts, upper 
sufface of, 613; weight of, 607 
BEavunis ET Bovonagp, table of development 
of fwstus from, 104 
Breasta, 914 
Brim of pelvis, 230 
Broad ligaments of uterus, 908 ; formation 


of, 791 
Bronchi, right and left, 855; septum of, 855; 


in lung, 
Bronchial arteries, . 51%, 867; lymphatio 


=e ra EBay oboe th 8553 veins ; 569, 


Seceetoe glands, 807 i 
Bubonocele, 923 
aan arterios, Wee H cavity,’ some 
‘gianda, lymphatic 
583;. nerve of facial, 667; of ior 
‘maxillary, 


O59; ‘veins, 555 


INDEX. 


Buocinator mi uncle, 335 
Bulb, artery of, 529; of corpus cavernosum, 

893; porta Bpongiosum, 894 ; alfac- 
Bub vestiball v4 thra, 888 

n of ure 

Babe ft the fornix, 622 
Burdack’s column, 601 
Burns, ligament of, 928 - 
Burse mucose, 2 
Buraw of shoulder, 290; of x 541 
Bursal synovial membranes, 260 


Cwecum, 809 
Calamus scriptorius, 645 
Galsaneo asrapacla lgamneie: 

caneo-astr, t ser 317 
Calcaneo-cuboid ligaments, 318 
Calcaneo-scaphoid ligaments, 318 
Caleanenm, 246 e 
Calcarine fissure, 618 
Calices of kidney, 873 
Callender, Mr., researches on femoral her- 


928 

Calloso-marginal fissure, 618 

Camper's ligament. See Triangular liga- 

P ment of ior a 

ANALS OR CANAL, accessory fine, 159; 
alimengary, 766; anterior dental, 152; 
palatine, 155; for Arnold’s nerve, 140; 
auditory, 751; carotid, 139, 140; central 
of modiolus, 760; for chorda tympani, 
137, 753; of cochlea, 762; crural, 931; 
dental posterior, 152; ethmoidal, 135; 
femoral, 931; Haversian, of bone, 22; 
of Huguier, 137; incisive, 173; inferior 
dental, 165; infra-orbital, 151; inguinal, 
920; for Jacobson’s (tympanic) nerve, 

140; lachrymal, 749 ; naso-palatine, 155; 

of Nuck, 903,914; of Petit, 745; palatine 
posterior, 152; anterior, 155; pterygo- 
palatine, 143; ‘sacral, 121; of Schlemm, 
737 ;_spermatic, 920; of spinal cord, 84; 
_ Spiral of cochlea, 7613 of Stilling, 743; of 
modiolus, 760; semici » 759; for 
tensor tympani, 141, 7353  temporo- 
ot Witecse 158; Dri 126; Vidian, 145; 
oO 25 

Canaliouli of 1 of bone, 23% ; of eee 7 

Canalis centralis modéoli, 760 hr are 
763; spiralis modiohi, 761 

Cancellous tissue of bone, 19, 107 

Canine eminence, 151; fossa, 151; secth, 


768 

Canthi of eyelids, 740 

Capillaries, 47 

Capitellum of humerus, 205 

C ent of hip, 303; of kneoy 
309; of shoulder, 289; of thumb, 300; 
of vertebra, 2 

Cay aiicinal of brain, 626; internal of 

626: of Glisson, 819; of lens, 7443 
in rai 86; of kidney, 873; of Tenon, 


73f - 
Capt cornu = 601; gallfnaginis, 


Naess lyeapeation, 995) Seren 7°: from 


gre vd f ; ‘plexus of nerves, 


719; veins, 578. 


Oardinal veins, fetal; 93: 

Carotid artery, common, 4 38; ieee of 
| (oegasional), 460; ; culiarities of, -460 5 

: “surgical anatomy 0 460; external, 462; 
branches of, 463; surgiéal anatomy ‘of 
463; internal, 476; branches of, 79 . 
peculiarities of, 478; surgical anatom 


47 
Carotid branch of Vidian, 659 


Carotid canal, 139, 140; ganglion, 7153 
groove, 142; plexus, 715; triangle inf 
saad 474; LA dyin © superior, 474 
ss m radial, 505; from 

GI, 509 ; "Heamenta, 298 
Carpo-metac articulations, 300 
Carpus, 213; development of, 222; articu- 


lations of, 298 
CaRTiuacE, General Anatonvy of, 163 cel. . 
lular, 16; ‘costal, 17; articular, 173 
fibrous, 18; hyaline, 16; ‘intercellular 
substance of, 173 reticular, 19; tem- 
porary, ?7 
Carrinace, Descriptive Anatomy 
arytenoid, 84 : of auricle, 750 
of bronchi, 
costal, 17, eae cricoid, 848; cunel- 
form, 849; of ear, 750 se 7553 ensi- 
form, 186; of epiglottis, 
larynx, 8 


of the pinna, 7 a 
of Santorini, 849; semilunar of knee, 
310; of septum of nose, 729° 

tarsal, "746; t nso 847; of Pacida: 857 
of Wrisburg, 8 49 
«iphoid, 186 

Cartilago triticen, 850 

rte lachrymalis, 748; mamillaris, 

4 

Carunculs myrtiformes, 906 

Cauda equina, 703 © 

Cava inferior, 574; peculiarities, 575; supe- 
rior, 568 

Cavernous boily, artery of, 529: groove, 
142; nerves of penis, 723; plexus, 715; 
sinus, 562; nerves in, 663 

Cavity, cotyloid, 228; glenoid, 199; of pel- 
vis, 2 31 sigmoid, 208 

Cells, 6; of bone, 23; ethmoidal, 148 ; mas. 
toid, 138 

Cellular tissue, lymphoid, 14; mucoid, 14; 
retiform, 14 

Cement of teeth, 77 33 ; formation of, 776 

Central canal of cord » 598; say nucleus, 
601 ; lobe of cerebrum, 618 

Centres of ossification, 29 

Centrum ovale majus, 624; minus, 623 

Cephalic vein, 565; mn median, 565 

Cerebellar arteries, anterior, 489 ; superior, 
490; ; inferior, 489; column, G00; veins, 


5 
erie incisurs, anterior, 640; posterior, 


Ganeuiaae 640; oone dentatum of,° 
642; hemispheres 640; lamina of 
642; lobes ‘ot 6413 lobulus centralia e 
640; median lobe of, 640; peduncles of, 
Gea; skruare of 642 ‘under hop af, | 


6405 wee 
640} ventricle of, Maas weight hart 
Cerebral artegies, 48 2; anterior; 482; middle, 


jor, 490; eonvolutions, 614; 
bn tics, 584; ves, 559; ventricles, 


Cxntnno arnt Axrs, .§95; fluid, 606; 


erves, 3 
Crersrum, 606, 613; baee of, 620; com- 
missures of, 639 : : convolutions of, 6143 
‘erura of, 622; fibres of, 638; fissures of, 


616; general arrangement of its 
623; grey matter of, 38, 635 ; res 
- of, 6143 interior of, 623; labia of, 624; 


lobes of, of, 622 $ structure 
of, 635; aula 616; cider surface, 620; 
upper surface, 613; ‘ventricles of, 625, 632 

Ceruminous glands, 752 

Cervical artery, ascending, 490 ; ; superficial, 
491; princeps, 468, profunda, 493 

Cervical fascia, 340 

Cervical ganglion inferior, 717 ; middle, 717; 


supe rior, 7 715 
phatic glands, deep, 584, super: 


Cervical ] 
Cervical nerves, 676, anterior divisions of, 
0793 posterior divisions of, 677; roots of, 


504 
Cervical plexus, 679; deep branches of, 6815 
posterior, 677 ; superficial branches of, 680 
Cervical veins, ascending, 558; deep, 558 
Cervical v rm, 109 
Cervicalis ascendens muscle, 364 
Cervico-facial nerve, 667 
Cervix cornu posterioris, 601; uteri, 908 
SC ergrenscnsd the eye, 743 
ents, 273 
Cheek, muscles of, 334 
Cheeks, structure of, 767 < 
Chest, muscles of front, 384 ; or 386 
Chiasma, or optic commissure, 649 
Chondro- vee PE 348; gre liga- 
nts, 278; xiphoid ligament, 2 
chide dorsalis, 70, 78 
Chorda tym ani nerve, 665, 758 
Chorde tendinex, of right ventricle, 837 5 : 
of left, 840; vocales, 851; Willisii, 560 
Chorion, 74 
Choroid arteries, anterior, 482; posterior, 
490; coat of eye, 735; plexus of lateral 
ventricle, 627; of f ventricle, 646; 
‘© of third ventricle, 631; veins of brain, 560 
Choroidal fissure, 86 
Chie : lum, 58 
yli receptaculum, 581 
Cilia, or eyelashes, 747 
Ciliary arteries, 482, % 7455 lion, 654 ;' 
a reeran ert mouscle, 738 ; Fr play erg 
545 54; esses Of Oye, 7 
Circle of: Willis, 490 ae . 
Circular sinus, ms, £03 
Circulation of blood in adult, 834; in are 


43 
Circumduction, 264 
Circumferential fibro-cartilage, 19 
, Circumflex artery of arm, anise 498; 
; posterior, 498; of thigh, external, 539; 
‘Internal, 5393 iliac artery, 5345 super- 
' ficial, 538; iliac vein, 5733 superficial, 
572% nerve, : 
Circumflerus _ muscle, 352 
Olaustram, 626 
Clavicle, 193 ; development bes 196; tree. 
- ture of, 410. 


INDEX. 


‘Olavioular neryes, 681 


Cleft te, 354 
Clinoka pecooseos, anterior, 1455. "middle, 
142; posterior, 142 
Clitoris, 905; franum of, 905; kymphation 
a muscles of, PS 939; prepuce'df, . 
olvas Blumenbachii, 142 
Cloaca, Jor 
Coccygeal artery, 531; gland,sa2; Nerves,703 
Coccygeus 8, 941 
Coccyx, 123; development of, 124 
Cochlea, 759; aqueduct of, 140; arturies of, 
764; central axis of, 760; cupola of, 760 ; 
denticulate lamina of, "61; infundibulum 
of, 760; lamina spiralis of, ean - nerves 
of, 7653 scales + 761; spiral canal of, 
761; veins of, 764 
Cochlear artery, 764; nerve, 765 
Cochleariform hago 141, 754 
‘Cochlearis muacle, 762 
Coeliac axis, 515; plexus, 721 
avery dextra artery, 519 ; media, 5195 ainis 
» 519 
Collateral circulation. See Surgical Ana- 
tomy of each artery; collateral fibres of 
cerebrum, 639; fissure, 618 
Collecting tubes of kidney, 876 
Colles’s fracture, 413 
Colon, 811 
Colostrum sd aig 800 
Colamella cochles, 759 
Columne aarnese of left ventricle, 840; of 
right ventricle, 837; papillares, 837, 840 
Columna nasi, 728 
Column, of Goll, 601; posterior vesicular, 
of spinal cord, 602 
Columns of abdominal ring, 918 ; of medulla 
oblongata, 609; of spinal cord, 597; of 
vagina, 907 
Comes nervi ischiadici artery, 531; phrenici 
artery, 492 
Commissura, simplex, of cerebellum, 640 ; 
brevis, of cerebellum, 641 
Commissures of flocculus, 641 ; Pid trea Se 
Commissures of brain, anterior, 632 ; é 
or soft, 632; posterior, 632; of spinal 
cord, grey, 598; white, 598 
Common ligaments of vertebra, 265 
Communicans noni nerve, seed peroneil,71 I 
Comrfiunicating artery of brain, anterior, 
482; angi ob 482; from dorsalis pedis, 
547; from ulnar, 509 - 
act eats lore 19, 107 
Complexus muscle, 366 
Compressor narium minor, 332, Nasi, 3323 


sacculi lnryngis, 854, ure 940 
Conarium, 634 
aoncentric corpuscles of thymus, 870 
net tpraesd ere effected, 64 
Concha, 75 


Condylee oF bones. See Bones 

Condyloid foramina, 128; fossm, 1283; pro- 
cess, 165; veins, posterior, 558, 561 

— fissures in cranium, ! 503 hernia, 


Conglotate ds, 
Qonglfate dante sto ; 
Conjoined tendon of internal. online = 
ae 919 os 
Conjunctiva, 74 


aad 


INDEX, 


Connesting rruipagabae ned ali 19 
Connactive tissue, 10; velopment of, 14 


Consid ligament, 287 
Constriotor inferior one 350; medius 
3513 superior, 351; isthmi faucium, 353; 


3 
Convolution of corpus callosum, aa 
Oonvolutions of cerebrum, structur® of, 635 
Coraco-acromial ligament, 289; vcoraco- 
brachialis muscle, 392; coraco-clavicular 
oc 287; coraco-humeral ligament, 


Corscoid ligament, 289; process, 200; pro- 
cess, fracture of, 411 
Cord, spermatic, 896; umbilical, 77 
Cordiform tendon of diaphragm, 381 
Corium of akin, 55; of tongue, 725 
Gonnsel soeptacl 
corpuscles, 7343; spaces, 734 ‘ 
Cornicula laryngis, 849 
Cornu Ammonis, 628 
Cornua' of the coocyx, 123; of hyoid bone, 
183; of the sacrum, 120; of thyroid car- 


tilage, 84 
Corona glandis, 892; radiata, 638 
Coronal suture, 168 
Coronaria ventriculi artery aes 
Coronary arteries of lip, 4 arteries of 
heart, 455; peculiarities, 4 456; ligament 
of liver, 817 3 ligaments of knee, 310; 
plexus anterior, 720; posterior, 720; 
sinus, 578; opening of 835; valve, 836 
Coronoid depression, 205; process of jaw, 
165; of ulna, 2 ; fracture of, 412 
Corpora albicantia, 622; Arantii, 838, 840; 
mammillaria, 622; cavernosa penis, 892; 
crura of, 892; cavernosa clitoridis, 90 Pat 
mtorr 6 33 637 vei “ 
pyrami ; quadrigemina, 634 ; 
restiformia, 608 ; : irate 625 
Corpus callosum, 624, 639; convolution of, 
619; genu of, 625; | para of, 625: 
ventricle of, 624; dentatum of cere- 
bellum, 642; of olivary body, 610; fim- 
briatum, 627 3 : Highmorianum, 898 ; 
luteum, 913; spongiosum, 894 
Corpus cavernosum, artery of, 529; denta- 
tum, 610 
Corpuscles, blood, 2 e a 
Corpuscles, development of, 89; Mal- 
pighian, of kidney, 874; of spleen, 829 
Corrugator s x sekongy muscle, 328 —s a 
Cortex of cerebrum, 635; of cerebellum, 643 
Corti, membrane of 762; organ of, 762; 
rods of, 762 
Cortical columns, 874 ; cortical arches, 874 
Cortical substance of ‘brain, 635; of kid- 
ney, 874; 4 suprarenal ‘capsules, 882; 
0 Pisa ant 4 
i Conia caries, 17, 1923 connection with 
ribs, 280 
Costo-chrondral articulation, 280; costo- 
clavicular 7965 0 286 ; of faocia 
t, : coato-coracoi 18, 
. artiSulati 


nerve of, 658.» 


Cotyloid cavity, 228 ; ligament, 306 ; noi, 


Gratis of direot inguinal hernia, 9243 of 
femoral hernia, 933 ; .of oblique, 922; of 
testis, 897 


Cowper's glands, 892, 

Cranial bones, 1263 se of, 168 

Cranial fossm, 170° 

Crantat, Nerves, 647; first pair , 648; 

second, 649; third, 650;. fourth 6515 

fifth, 651; sixth, 662; seventh, 663; 
eighth, 667; ninth, 667; tent : 
eleventh, 672 ; twelfth, 673 

Cranial nerves, development of, 8 5 

Cranial sutures, 168 

Cranium, 126; development of, 149; con- 


genital fissures in, 150; Beet of, 584 
Cremaster muscle, 920; ation of, 920 
Cremaasteric artery, 533; fascia, 920 


Crescents of Gianuzzi, 782_—it. 

Crest, frontal, 134; of ilium, 225 ; lachrymal, 
156; nasal, 1513 occi ital, 127 ; internal, 
129; turbinated, ot pa te, 160; of superior 
maxillary, 153; of pose 228; of tibia, 242 

Cribriform fascia, 926 ; plate of ethmoid, 147 
Crico-arytenoideus lateralis muscle, 852; 

ticus muscle, 852 

Crico-thyroid artery, 463; membrane, 850; 
muscle, 852 

Cricoid cartilage, 848 

Crista galli, 147,170; pubis, 228 ; vestibuli, 


759 
Crochet of uncinate gyrus, 619, 639 
Cross pyramidal fasciculus, 600 ; 
Crown of a tooth, 768 
sa ine anastomosis, 5393 ligaments of 


Gam geen er 622; of corpora cavernosa, 

at cerebelli, 642: ; of Nigga 905; of 
hragm, 381; of fornix,630_—s. 

Cras coon, arch, 918, 928, deep, 930; Anal, 
931; nerve, anterior, 701; ring, 931; 
sheath, 929; septum, 932 

Crureus m a @, 421 

Crus 92 

air of teeth, 773; of crus ceri- 
bri, 623, 638 

Crypts of Lieberktibn, 806 

lhe mare 0 awe a 


Gavel tee Des ape 

Cuneate lobe, 619; fasciculus, 6o1 

Cuneiform bone, hand, 214; foot, external, 
the internal, 252, middle, 252, carti- 


s, 849 
Cupola’ of sehen 
Curling, Mr.,on the Cota of the testes, 903 
Curvatures of ago ae 124 
Cuspidate teeth, 

Cutaneous branches of ace obturator, 
gor; of anterior tibial nerve, 711; of 
cervical exus, 680; of 6x, 
of do: nerve of penia, 708; of fioraat 
nerves, 6933 of external popliteal 7104 
internal, 7 


3 

of penal nerve, 708; plantar. nerve 

7103 of posterior tibial, 710; of radial, 
692; of sacral nerves, 704; of ulnar, - 

Cnticle of skin, 53 

Cutieula dentis, 775 

Cutis vera, 55 

Cuvier, ducts of, 93 

Cystic artery, 517; duct; 823 ; valve of, 823; 
plexus of nerves, 721; veins, 578 


Dartos, 895 

Decussation of optic nerves, 6495 ; of pyra- 
mids, 608 

Decidua, 76; serotina, 76 

Decidua reflexa, 76; vera, 76 

Deciduous teeth, 768 

Deep crural arch,.930; palmar “chk §03; 
perineal fascia, 939 

Deforent artery, 526 

Deglutition, actions of, 352, 354 

Deltoid sponecurosis, 388 ; muscle, 388 

Demilunes of Heidenhain, 782 «Ct 

Demours, membrane of, 733 

Dens sapientiz, 770 

Dental artery, inferior, 472 ; posterior, 472; 
canal, anterior, 152; inferior, 165; pos- 
terior, 152; groove, 773, 776; nerves, 
anterior, 656; inferior, 661 ; middle, 656; 
forterior 655; ridges, 773; sacs, 7753 
tubuli, 771 ; vein, inferior, 555 

TDentate fissure, 61 

Denticulate lamina of cochlea, 761 

Dentinal sac, 774 

Dentine, 771, formation of, 775 

Depfeseions of Pacchionian bodies, 131 

Depreszor ale nasi, 332; anguli oris, 334; 
epiglottidis, 8 543 : bil ‘inferioris, 354 

Derma, or true skin, 55 

Descemet, membrane of, 733 

Descending sorta, 510; colon, Sir 

Descendens noni nerve, 674 

Descent of testicle, go2 

DEVELOPMENT of atlas, 11753, axis, 117; 
alimentary canal and its appendages, 

; arteries, OI 
me, 25 

carpus, 222; clavicle, 196; coccyx, 124; 


cranium, 79, 149 
ear, 86; ethmoid, 149; eye, 85 
face, 80; femur, 239; fouls, 246; foot, 
256; frontal ro 135 
genital organs, 99 
hand, 222; heart, 89; humerus, 205; 
hyoid bone, 184 
inferior fubinated bone, 162 
bone, 157; lens, 86; lower 
jaw, 167; lumbar vertebra, 118 
bone, 158; mammwe, 88; meta- 
oxpas 22 222; metatarsus, 256; muscles, 
nasal sega 151; nervous centres, 82; 


paste, cite bone 120 lr ch - ma 229 
, bene, 1333. 2405. ‘permanent 


A 


DEVELOPMENT ‘(con 
nec ig Ponang hand, 235, of 


inet 2 213; ribs, 192 

sacrum, | oe ; aa res 200 3 seventh 
he 87; a 
14 @,77 ; sternum, 167 5 perior 

lar temporary acy Weal 

tarsus, 25 773; tem- 
porkl bone, 1413 tibia, 244 _ 

ulna, 211 

. Veins, 92} vertebra, 136; vomer, 163 


Wormian, 150 © 
yar nes rca of organs, chronological table 
104i 
Diameters of pelvis, 2 
Dies 13793 dev 
phatics ties of 592 
we 2 


9 
Diarthrosis, 261 ; rotatoria, 262 
Digastric muscle, 346; fossa, 138; lobe ot 
cerebellum, 642; nerve, from facial, 665 
Digestion, sai ey of, 766 
Digital arteries from ulnar, 509; plantar, 
550; cavity of, lateral ventricle, 625; ; 
fossa, 234; nerves from median, 
from radial, 693; from ulnar, 6913 of 
foot, 710 
Dilatator naris, anterior, 332 ; posterior, 332 
Diploé, 108 ; veins of, 558 Fi 
Direct i 7 hernia, 923 Postage of, 924 ; 
coverings of, 924; incomplete, 924 ; pyra- 
midal faggsiculus, 600 
Dises, blood, 2; developausnt of, 89 
Discus proligerus, 63, 912 
DissxoTron of abdominal muscles, 370; 
arch of aorta, 451; arm, 392; auri 
region, 327 ; axilla, 383 
back, 358 
epi¢ranial region, 325; eye, 734 
femoral hernia, 925; face, 328 ; foot, 440; 
forearm, 395 
gluteal region, 425 
hand, 404; heart, left auricle, 839; left 
ventricle, 839; right auricle, 835 ; right « 
ventricle, 836; hernia, oral, 925; 
gI 
iliac region, 415 
inferior m region, 334; infra- 
hyoid region, 344; inguinal hernia, 
6; io-rectgl region, 934 
intermaxillary region, 334 , 
leg, 431; lingual region, 347 
neek, 34° 


- orbit, 
aaa Tegiiah 352; palm of hand, 404; 
palpebral region, 328; pancreas, 824 ; 
pectoral region, 383; perineum, 934, 
ae pharynx, 350; pterygoid muscles, 
. sr region, 400 


sole ed ek es: aarp eT 
abla 35 old region, 
temporal muascle,. 3 thigh; front of, 
4173 back of, 429; inner wide of, 422 
, artery of penis, 530 | 
sean ppedinga fo peouliar, 696 
Dorsal nerve of penis, 708 
Dorsel vein of penis, 57 
Dorsal vertebrae, 113; Ipoculias a 


ment of, 97; lym- 


Dens pouch of, 908; semilunar*fold of, 


Des. ox Duor, of Bartholin, 781 ; biliary, 
823; @f Cowper's glands, 892; of Cuvier, 
A ag 235 ‘qaculatory, gol; oh 

or, Io] ; ’ galacto orousg, 915; pet 

822, 823; of Hoey, B80 lacti 

erous, 915; of liver, 822; lymphatic, 

right, Ae nasal, 749; of pancreas, 825 ; 

pees 780 ; Rivini, 781; seminal, 899; 

; n ‘5, 780: thoracic, 581 ; Wharton's, 
781 

Ductless glands: spleen, 826; ‘suprarenal 
capsule, Bear: ; thyroid, 867; thymus, 869 

Ductus ‘arteriosus, 843; how obliterated in 
foetus, 845; communis.choledochus, 823; 
pancreaticus minor, 825; Rivini, 781 ; 
venosus, 844; rd obliterated, 846 

Duodenal glands, 80 

Duodenum, 802 ; ais and nerves of, 803 

Dura mater of brain, 603; arteries of, 604} 
nerves of, 604; processes of, 605; veins 
of, 604; of cord, 594; aoa of, 
595 


i 749; arteries of, 753, 757, 764; audi- 
tory canal, 751; cochiea, 59; internal, 
or labyrinth, 758; membranous laby- 
rinth, 763; muscles of auricle, 7513 of 
tympanum, 757; ossicula of, 755; pinna 
J auricle of, 749; semicircular 8, 
; tympanum, 753; vestibule, 759 
thy constituents of bone, 24 
Bigh nerve, 667 
Ejaculatory ducts, 901 
- Elastic lamina of cornea, 734 
Elbow, bend of, 499; joint, 292; vessels 
and nerves of, 293; anastomoses around, 


502 
Eleventh nerve, 672 
Embryo, first rudiments of, 67 
ce of aquedectus Fallopii,” 7543 
a Oa ; frontal, 13 ; ilio-pectineal, 
2 1353 patie 130 
Eminences and de ns of bones, 608 
Eminentia articularis, 137; collateralis, 625 
Enamel epithelium, 774; of teeth, 772; 
formation of, 773; germ, 773: organ, 
neck of, 773; rods, 772 
Enarthrosis, 262 


End-bulbs of Krause, 41 


End- a, motorial, of Ktthne, 4! 
Bndevardinun, 840 


es : 
Enaiform es i 186 0 
pends, 6 Be 
Enders, acudue of, 533 developinent 
Adie amis, 9903 development of, 109 


3S 
Epi patel artery, deep, § 3 ; .poonlianitios, ie a 
5343 relation to femoral ing, 932 5: han 
rion, 492; plexes, 720; region, y ; vein, 
5733 superficial, 572 ® : 
Epiglottis, 849 
a o glands, 855 
Epiphyses, 2g, 108 
physis cerebri, 633 
Epipteric bone, £50 
Epithelium, ciliated, ; cohmnnar, 8: : pave- 
ment, 8; spheroi ‘or glandular, 9 Bee 
arious 


Epoophoron, 100 

Erectile tissue, its structure, 893; of penis, 
ect of clitoris, 905, 
ae clitoridis, 905, 9393 penis, 938 


364 

Minotian a “the teeth, 777. 

Ethmo-sphenoidal suture, 170. 

Ethmoid bone, 146; articulations of, ned : 
cribriform plate of, 147; development of, 
149; lateral masses of, 148; ae 
cular plate of, 147; 08 planum of, 
unciform process of, 148 

Ethmoidal artery, 480; canal anterior, 
135; crest, 143; posterior, 135; cells, 

148; notch, 135, 148; process of inferior 
turbins 162; spine, 142 

Ethmoido-frontal suture, 170 

Eustachian tube, 141, 755; valve, 835; in 
foetal heart, 843 

Expiration, muscles of, 2 379 

Extensor coccygis, 368 ; revis digitorum 
muscle, 441 ; carpi radialis brevior, 480: 
dongior, 400 ; carpi ulnaris, 402; commu- 

nis digitorum (hand), 401 ; indicis, 404 ; 
longus digitorum (foot), 433; minimi 
digiti, 402 ; ossis metacarpi pollicis, 403 ; 
primi internodii pollicis, 403; propr 7 
pollicis, 432; secundi internodii poRi 


404 

External abdominal! ring, 372,918 ; - annular 
ligament, 440; capsule, 626; inguinal 

_ hernia, 922; orbital foramina, 144; 
pterygoid plate, 145; spermatic fascia, 
372, 918; sphincter, 935 

Eye, 731 ; ; appendages of, 746; chambers of, 
7433 ligament, 738; muscle, 738 ; 
processes of, 736 ; humours of, 743 ; aque- 
ous, 743; crystalline lens, 744 ; vitreous, 
743; membrana pu +7383 choroid, 

_ 735 ; conjunctiva ; 747, cornea, 733; hya 
Joid membrane, 743; iris, 737; Jaco "ty 
741; retina, 739; sclerotic, 732; pupil 
of, 737; tunics of, 732; uvea of, 737; 
vessel of globe of, 7453 elastic lamina of 


08, 734 
Eyeball, T ianpolos of, 3293 nerves of, 745; : 

vessels of, 745 a ae 
Eoclaahee oes 


‘ cuttilage £ 946; Meibomian 
fue 473 a of, 3383 Si csiawel 


Eye-teeth, a 
ore ; bones af, 196):1503- 


Iya es ye 
eres of, GBS seine of, 554 ie : 


956 


Facial artery, 465; surgical anatomy 
4675 transverse, 469, ‘bones, I 503 nerve, 
6635 vein, $54 
faleiform of fascia lata, 927; liga- 
Bi pare bel iver, 816 poe ere 
‘a gio; developme 100; 
elorinted oo extremity of,910; lymphatics 
of 590 ; nerves of, 914; structure of, 911; 
Falee  tutee, 913; ta of blad 
corps u ; bag ents 0 - 
der, 88 vis, 230; Ti 88 
Falx cerebelli, 605 ; cerebri, 605 
Fangs of teeth, 768 
Fascis, general description of, 323 
Fasota, anal, 944; of arm, 392; of cranial 
region, 325 
cervical, deep, 340; superficial, 340; 
costo-coracoid, 385; cremasteric, 920; 
cribriform, 92 
deep, 324; ‘dentate, 629; dorsal of foot, 


44! 

fibro-areolar, its structure, 373; plantar, 
of foot, 440; of forearm, 395 

of hand, 405 

iliac, Ate infandibuliform, 921; inter- 
columnar, 372, 918; intercostal, 377; 
intermuscular, of arm, 392; of foot, 
440; ischio-rectal, 944 

lata, 418, 926 ; faloiform process of, 927 ; 
iliac portion, 419, 927; pubic portion, 
419, 928; of leg, 431; deep transverse, 
4353 lumboram, 375 

of mamma, 383 

of neck, 340 

obturator, 944 

palmar, 405 ; pelvic, 944; ry deép, 
9395 superficial, 936; tar, 440; 
pores of spermatic cord, 896 ; ; of 
emoral hernia, 933 


to-vesical, 944 
nfermatio, 372, 918; superficial, 323; of 
region, 916 ; ; of ischio-rectal 
region, 934 of thigh, 417 
temporal, 336 ; of thig ,deep, 418 ; oe 
ficial, 417 ; of thorax, 377, 383; trans- 
versalis, 921 
visceral layer of pelvic, 944 
Fasciculi teretes, 610, 645 
— iculus of Tirk, 600; unciformis, 62! 
at, 15 
Fauces, isthmus of, 778 
Fecundation of ovum, 64 
Femate Oncans or Gmnxeration: bulbi 
vestibuli,. 906; caruncule myrtiformes, 
906 ; clitoris, 905 ; development of, 100 ; 
ae a , 904 ; frenulum pudendi, 
lands of Bartholin, 906; hymen, 
labia majora, 904; minora, 904; 
ial a 904; preputium clitoridie, 
904; uterus, 908 ; vagina, 907 ; vestibule, 


905 
FEMORAL etneun te 534; branches of, 538; 
ibe atl ge fecal 538 


931; variation in size of, acoording 
ition of limb, 932 
pot com 1 933; cov 
932; 


of, 9333 
descent =| Madi a 


N of, 9253 in- 


io cottplete, 933 933; ‘peat of strigtre, 9333 4° 
surgical ankto oe 


y of, 925 
* ligament Gley's), 927 co. 


anatomy 


INDEX. 
of, FEMORAL costes - 


region, muscles of anterior, , 47 kiheraal 
422; posterior, 429 ; ring, 931 5 position 
of parte, 932 


“sheath, 929 
vein, 573; relation of femoral ring, 942 
Femur, 233, articulations of, 239.3 attach- 
ment of muscles to, 239; developenen of, 
2395 fracture of, above oe doer 446 ; 
ow trochanters, 446; bh of, 2345 
neck of, 234; trochanters of, 234; con- 
dyles of, 237; structure of, 238 : ‘neck, 
fracture of, 446 
Fenestra ovalis, 753; rotunda, are 761 
Fene mem 6 " » 45 


Ferrein, pyramids of, 8 
Fibre areiformes, er transverse, 


645 
Fibre-cells, contractile, 33 
Fibres of muscle, 322; of Muller, 742; of 
e nerves, 8, 35 
Fibro-cartilage, 18; interarticular, con- 
necting, circumferential, and strgtiform, 


19 

Fibro-cartilages, acromio-clavicular, 288 ; 
intercoceygean, 284 ; intervertebral, 265 ; 
of knee, 310; of lower jaw, 275; pubic, 
284; radio- ulnar, 2 295; sacro-coccygean, 
284; sterno-clavicular, 286 

Fibrous cartilage, 18 ; nervous matter, 35 
rings of heart, 840; tissue, white, 11 

ellow, 12 

Fibro-serous membranes, 59 

Fibula, 244; articulations of, 246; attach- 
ment of muscles to, 246 ; development of, 
246; fracture of, with dislocation of the 
tibia, 448 

Fibular region, muscles of, 438 

hig nerve, 651; ventricle of brain, 629 


t, 609 
Filum terminale of cord, 596 
Fimbrie of Fallopian tube, gIo 
First nerve, 648 
Fissure, auricular, 140; horizontal of cere- 
bellum, 641; of ductus venosus, 818; for - 
-bladder, 818 ; Glaserian, 137, 753; of 
iver, 818; longitudinal of liver, 818; 
longitudinal of cerebrum, 614, 620; of 
a aia 2 Ay of medulla tate 608 ; 
18; pterygo-maxillary, 177 5 
at on maxillary,€77 ; ; sphenoidal, 144; of 
spinal cord, §97 ; Sylvian, 616, 621 ; trans- 
verse, of liver, 818; of cerebrum, 629; 
untbilical, 818; for-vena cava, 818 — 
Fissures, congenital, in cranium, 150 
calcarine, 618: collateral, 618; calloso- 
marginal, 618: dentate, 618 


Sark 618; pas at ital, 618 
1 ieto-occipital, 61 

pooee ecentral, 6 se : 

lando, 616 
Sylvius, 616, 621 

Flat bones, 107, 

Flexor accessorius muscle, 443 ; brevis digi- 
tornm, 442; brevis minimi digiti, (hand 
408 ; (foot). 444; brevis: iiss (han 
406 tt) 4445 carpi ra 3°: ale 

rani, 3 digi: 


sf toot 


INDia, 


Floating ribs, 189 

Flooculus, 642. 

Footus, ciroulation in, 843; ‘Enastachian 
valve in, 843; foramen ovale in, 91,843; 
liver of, distribution of its vessels, 844; 
ovarges in, ‘1005 ‘vascular system in, 1 
liarities, 843 y pect 

Folds, azyieno-opiglotildean, 851; genital, 
102; recto-uterine, 908; recto, verical, 
885; yesico-uterine, 908 

Follicle of hair, 57; of iia 806 

Follicles, sebaceous, 58 

Fontang, spaces of, 737 

Fontanelles, 129, 149 

Foot, arteries of, 546, 5493 bones of, 246; 
ree ent of 256; ne muscles of, 

4415 ents of, 439; 
ala, of, muscles of, 441; fascia of, 440; 
nerves ‘of, 710; veins of, 571 

Foramen cecum of frontal » 134, 170; 
of medulla oblongata, 608 ; ‘of tongue; 
7253 sade y 1403 eondyloid, 128; dental 

err, 165; ethmoidal, 170; incisive, 
1735 jugular, 172; infra-orbital, 1515 

ccberveriabeal 126; lacerum anterius, 
144, 1723 medium, 172; posterius, 172; 
of Majendie, 595; magnum, 127; mas- 
toid, 137; mental, 164; of Monro, 627, 
633; obturator, 229; optic, 142, 170; 
ovale of heart, 843; of sphenoid, 144, 
172; palatine anterior, 155, 173; posterior, 
160, 173; parietal, 131 ; pterygo-palatine, 
143; rotundum, 144, 172; s&cro-sciatic, 
226, 283; of Scarpa, 155, 173; of Sém- 
merring, 739 ; spheno-palatine, 161, 182; 
spinosum, I 4.4, 172; of Stenson, 155, 173; 
sternal, 186; stylo- -maatoid, 140 ; supra- 
orbital, 134; thyroid, 229; vertebral, 
1103 Vesalii, 144, 172; of Winslow, 793 

Foramina, sacral, 119; 0 of diaphragm; 381; 
external orbital, 144; malar, 157; 
olfactory, 147 5 prepa ¢ av » 835 

Forearm, arteries of, 502; bones of, 206; 
fascia of, 395; lymphatics of, 586; 
eee of, 39 53 ; nerves of, 689; veins 
of, 505 

Form. of bones, 107 

Fornix, 629; bulbs of, 622; conjunctive, 
748; crura of, 630 

Fossa of antihelix, 750; canine, 1 dideteie, 
dyloid, 128; cystis rbllem, 818 ; 

138; digital, 234; glenoid, 137 ; of helix, 
750; iliac, 225; infra- and supra- - spinous, 
196} incisive, 151, 1643 innominata; 750 ; 
ischio-rectal, 935; jugular, 140; lachry- 

135; myrtiform, 151; navicularis 
ae 888; of vulva, 904; occipital, 

; olfactory of foatus, 87; ovalis, 336, 
se tine anterior, 155; pituitary, 142; 
pterygoid of sphenoid, 145; of lower jaw, 

165 3 Niele 145; scaphoides, 750; 

‘sigmoidea, 138; spheno-maxillary, 177 § 

fed anterior, 170; ere e, 170; pos- 

172; aa ; su 

1645 vobmaxilary 164; temporal, 

i age terie, 2345 nygoraatic, 177 

, nasal, 180, 7293 3 om 170 


176; 


Fovea; 
centralis retine, 739; hamiapbaricn, 959: 


posterior of fourth ventral, 6455 semi. 
elliptica, 759 e 
FRACTURE of acromion proces#, 412 
centre of clavicle, 410; acromial end. 
411; coracoid process, 411; coronot 


process of ulna; 412 

femur above condyles, 446; below tro- 
chanters, 446; with dislocation 
of tibia, 448 

humerus, anatomical neck, 411; shaft of, 
411; surgical neck, 411 ; 

neck of femur, 446 

ele a ee 412 


sera 


radius, nae lower end of, 413; neck of, 
4135 rey 413; and ulna, 413 

fectel ene of clavicle, 4113; tibia, shaft 
Ol, 447 


ulna, shaft of, 413 
Freena of ileo-crecal valve, 809 
Frenulum’” pudendi, go4; of Vieussen’s 
valve, 634 
Freanum clitondis, g 


055 labii superioris et 
inferioris, 767; 
2 


» 725; preputii, 


Frontal artery, 480; bone, 132; articula- 
tions of, 136; attachment of muscles to, 
136; development of, 135; structure of, 
135; crest, 1343 eminence, 133; lobe, 
616; nerve, 653; process of » 1575 
sinuses, 135; suture, 133, 136, 168; vein, 


554 
Fronto-malar suture, 180 ‘ 
Fronto-nasal process, 81 
Ffonto-sphenoidal suture, 170, 180 
Fundamental fasciculus, 
Fundus of bladder, 885; of uterus, 908 
Funiculi graciles, 609; of nerve, 39 
Funiculus of Rolando, 610 
Furrow, auriculo-ventricular, 834; genital, 
102; interventricular, 834 
Furrowed band of cerebellum, 641 


Gartner, duct of, 101 
Galactophorous ducts, 915 
Galen, veins of, 559, 632 
Gall-bladder, 822; fissure for, 818; strifo- 
ture of, 823; valve of, 823 
Ganation on Ganei, General Anatomy 
fe 44; of Andersch, 668; Arnold's, 


cardiac, 719; carotid, 7155 middle, 654 
cervical, » 7175 die, 717; 
715 ciliary, 16545 on circum. 

rpg nerve, : 


dia’ tie, 720 
on nerve, 664; of ee nerve, O54, 
Geanerian, 652 ; of gloaso- 
impar, 718, 7193 dstareeroti 7173 on 
ior interossecus 


nerve, 693 

{cetonlar, 6 654; lingual, 75 oe 718 
Mockel's, eit a ee 3 
poem Tee > : 
petrous, 668 see of pnenmo. 

gine, 670% Sree = a 

DR sch 

gacral, 719; semilunar. 


mot Aah eneeve, 6543. spheno-palatine, 


. 


* 
at 


958 : | 
GanousoN’ 0 om Gantt (General Anatomy 
of, con a) 
6573 = veer nerves, 676; mica 
e e B- , 662; suprarenal, 
9 nerve, 712 
Relea ity pee resent 7173; thyroid, 
717; of - vagus, 670 
of Wrisberg, 7 
Ganglionic brash of nasal nerve, 654 
Ganglion corpuscles, 
Gartner, duot of, 101 
Gases of the plod, 4 


Gasserian ganglion, | éi3 s depression for, 


139 

Gastric arteries (vasa brevia), 517; artery, 
15}; follicles, 800; nerves from vagus, 
723; plexus, 721; vein, 577 

Gastro-colic omentum, 794 

Gastro-duodenal artery, 516; plexus, 721. 


Gastro-epiploica dextra artery, 517; sinistra, 


517 

Gastro-epiploic plexus, 721 ; veins. 877 

Gastro-hepatic omentum, 794 

Gastro-phrenie ligament, 797 

Gastro-splenic omentum, 795 

Gastrocnemius muscle, 434 

Gelatixious connective tissue, 14; nerve- 
fibres, 37 

— inferior rausele, 428; superior, 
42 

GENERATIVE OrGaNs, development of, 99 ; 
female, 904; male, 890 

Genial tubercles, 164 

Genio-hyo- + jee muscle, 347 

Genio-hyoid muscle, 347 

Genital cord, 98; folds, 102; furrow, 102; 
tubercle, 102 

Genito-crural nerve, 699 

Genu of corpus callosum, 625 

Gentach’s nerve network, 602 

Germinal area, 66; dise, 66; vesicle, 64; 
spot, 64 

Gimbernat's ligament, 371, 929 

lymus, 262 

Giraldés, organ of, 100 

Glabella of frontal bone, 134 

Gladiolus, 186 

nbs, DucTLEss, 826; spleen, 826; s as 

renal, 881; thymus, 869; thyroid, 7 

GLANDS, LYMPaatics, gt 

Ganp be GLANDS, SEORETING, 613 acces- 

a ee Di? hang d, 855 


ei Ae olin of biliary oe 8245, 
Brunner’s, oe : bi 767 
por 752; soccygeal, $22; Cow: 
, r’s, 1 940 
duodenal, al 
epiglottic, 855 
p iy : 
oe einen 48, of larga 
3 7 7 
855; "Tingual, 7 3 of Littré, 889; 0 
Luschke, 522 
¢: mammary, 914; Meibomian, 747 ; molar, 
767 ; maucilaginous of sears 20 
2 p 75 sails inl 
> Of 778, 
ee sero at , 800'; Peyer's... 
: “pharyngeal, . ; pineal, 6333 


geet $642 + prostate 4260 -. 


* Glosso-p 


INDEA. 


Guinn on Gianps, Sucexrina continued) 
ar id 7793 ogg 3; solitary, 


_ 980; A a TH 
ha mh 8695 th 73 tracheal, 
uterine, a os 

Giunta odorifere, 8o2; ; Pacchiond, 560, 


Glans penis, 892 ; clitoridis, 905 
Glaserian fissure, 137, 753 | 
Glenoid cavity, 199; Facer, 1373 ligament 
of shoulder, 290; of phalanges, 302 - 

Gliseot’s capeule, 7o4, B19 

n’s 794; 519 
Globules, blood, 2; development of, 89 
Globus major of epididymis, 899; minor, 


goo 

Glosso-epiglottidean ligaments, 849 

nerve, 667 —s« 

be 8513 rima pels 
w artery, 531; inferior, 531; lwnphatic 
glands, 587 ; nerve inferior, 708 : ; Superior, 
706 ; region, lyfaphatice of, 588 ; muscles 
of, 425; veins, $73 

Gluteal aponeurosis, 418 

Gluteus maximus muscle, 425; medius, 
426; minimus, 427 

Gom hosia, 261 * 

G vesicles, 912; membrane granu- 
losa of, ee. ovicapsule of, 912; struc. 
ture of, $12 

Gracilis muscle, 422 

Great omentum, 794; aciatic nerve, 709 

Greater wings of sphenoid, 143 

Grey nervous substance, 34 

Grey matter of cerebellum, 643; of fourth 
ventricle, 646; of medulla oblongata, 612; 
of spinal cord, 601; of cerebrum, 635 

Groin, 916; cutaneous vessels and nerves 
of, 916; superficial fascia of, 916 ; surgical 
anatomy of, 916 

Groove, auriculo-ventricular, 834; bicipital, 
203; cavernous, 142; primitive dental," 
773; infraorbital, 152; lachrymal, 153; 
mylo-hyoid, 165; nasal, 150; occipital, 
138; optic, 142; subclavian, 190 

Grooves in the rading, 212; ventricular, 834 

Grovth of bone, 28 

Gubernaculum testif, 902 

Gums, 767 

Gustatory nerve, 660 

“| GyrMoperti, 618, 621 

Gyrus fornicatus, 619 


Hematoidin crystals, 5 


| Hemin crystals, 5 


Hemoglobin atals,. 
Hemorrhoidal artery Saferior 


py Dt np mt 


5273 ps 
nerves, 723; veins, inferior, 574; 


tidal $743 eaperor, 576; venous plerus, 


Hams, 573 structure 
7 tli ey 


7 ot 
> <tdat © sar ie a aie Mas 
» 7 : ; Lee 48 oF ‘ rr 
Lo 438 ae ee : 
« Ld Z 
’ 


INDE. w. 


Head, l¥mphatios of, 583 ; muscles of, 324; 
veins of, 553 
Hzazt, 833; : development of, 89 
are srg of auricles, 841; arteries 
of, 455; 
circular fibres of, 841 | 
endocardium, 840 
fibres of the auricles, 841; of the ven- 
tricles, 841; fibrous rings of, 840; 
footal relics in, 836 
infundibulum of, 836 
left auricle, 839; ventricle, 839; looped 
riser of auricles, 841; lymphatics of, 
593, 042 
muscular fibres of, 32; structure of, 840 
nerves of, 672, 719, 842 
position of, 83 
right aaricle, 34; ventricle, 836 
septum ventriculorum, 836; size and 
weight, 833; spiral fibres of, 841; struo- 
833 of, 840; ; subdivision isto cavities, 
33 
veins of, 578; vortex of, 841 
Heidenhain, demilunes of, 782 
Helicine arteries, 893 
Helicis, major muscle, 751; minor, 751 
Helicotrema of cochlea, 760 
Helix, 750; fossa of, 750; muscles of 751 ; 
process of, 7 750 
Henle, looped tubes of, 875 - 
Hapa artery, 515, 821; cells, 820; duct, 
plexus, 721; veins, 576, 819, 821 
: Haan, congenital, 923; direct inguinal, 
923; femoral, coverings of, 933; descent 
of, 932; dissection of, 925; Lea 2 33 
inguinal, 916 ; dissection of, 916, oblique 
inguinal, 922; scrotal, 923 
Hesselbach's triangle, 923 ® 
Hey’ 8 ent, 927 an 
Hiatus 
ighmore, antrum of, 153 - 
ton’s muscle, 8 ne ° 
Hinge ol cael 2; of spleen, 826 
oint, 
Hip-joint, 303; muscles of, 425 ; in relation 
x 


iypocampus major, 628; minor, 625 
plate of ethmoid, 147; of calate, 


5 
= band of ape 627 
Huguier, canal of, 137 
Hamerus, 201; anatomical neck, fracture 
ei heparan eer batik error 
muscles 206 ; developmen 205 5 ’ 
a neck of,..203; — 
artery of, 5033. shaft, fracture of, 411; 
: ‘pak, Gace o, 411; $ube- 
renter and lesser, 203 





oa rns 152; een 
Infra-spina 


98 


KE yaline cartilage, 16 - ie 
Hyaloid membrane of eye, 743 


yma, of Morgagni, 100 


Hyo-¢ io ligament, 8 
Hyo Hossa membrane, a38- 
muscle, 


Held areny at superior thyroid, 463; bone, 
ae attachment of muscles to, 184; 
cornua - 183; development - of, 184 ; 
branch of lingual artery, 464; region, 
muscles of, Paes 3445 supra, 346 

Hypoblast, 66 

Hypochondriac regions, 787 

Hypogastrio arteries in foetus, 524, 843; 

ow obliterated, 846; plexus, 723; in 
Eyal 723; region, 787 
nerve, 673 
i ate cerebri, 622; of pituitary 


Tleo- eer or ileo-colic valve, 809 

Tleo-colio artery, $19 

Tleum, 803 

Tliac arteries, common, 522; peculiarities, 
523; surgical anatomy of, 523; external, 

§32; surgical anatomy of, 532; internal, 

524, ‘peoulianty in the foetus, 524; at birth, 
525; surgical anatomy of, 526; fascia, 

. 4153 portion of fascia lata, 419; fossa, 
225; lymphatio glands, 588; region, 
muscles of, 415; veins, common, 5745 
pa pean of, 574; external, 573; én- 
ternal, 573 

muscle, 416 

Thio-costalis muscle, 364 

ee ent, ei, 
10-hypogastric nerve, 

Tlio-inguinal nerve, 699 

Tlio-lumbar artery, 531; ligament, 281 5 Tein, 
574 

Tho-pectineal eminence, 228 

lio-tibial band, 419 

Tlium, 223; crest of, 225; dorsum of, 223: 
spines, 225; venter of, 225 

Impressio colica, 818; renalia, 818 

Incisive canal, 173; foramina, t73; fosaa, 
151, 164 ® 

Ineisor teeth, 768 

Incisura intertragica, 750; cerebelli, 649. 
Santorini, 752 

Incus, 756; development of, 87; tales 


Infantile hernia, 923 nadia 
Inferior dental axtany, 4723 dental | 
165; pote bone, 163; aria of nose, 
183; oocip! a 1293 srrvab ics 
re turbinated bones, 16r5 
of, 162; development of, 1626 ethmoidal 
process of, 162; lachrymal process of, | 
162; process of, 162; - — 
cava, 574 i 
Infra-costal sige 378 oo. 
Infea-orbital artery, 4733 mael rye as 7 
_— a 


Po we ges 
a meget 
ye Duet 
ek ere ' 
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: we 
Ah aR 
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Infra-trochlear nerv 
Infandibula of kidney, 64 
Infandibuliform faesia, 921 
Iafundibulum of brain, 622; of ethmoid, 
149; of 7603 of heart, 836 
processes of, 144 
Inguinal canal, 920; glands, deep, 587; 


superficial, 586, 925 ; oe region, 
987; dissection of, 916 

Inlet of pelvis, 230 

Innominate artery, 456; porns of 457 : 
surgical anatomy of, 457; bone, 223; arti 
culations of, 230; attachment of muscles 
to, 230; development of, 229; veins, 567 ; 
peculiarities of, 568 


Inorganic constituents of bone, 24 
Inspiration, muscles of, 379 
Interarticular fibro- cartilage, 18; of agi 


clavicular joint, 288; of jaw, 275; of 
knee, 310; of radio-ulnar je 295; of 
gterno- clavioular joint, 286; ligament of 
ribs, 276 

Intercarotid ganglion, 717 

Intercellular substance of cartilage, 17 

Interchondral ligaments, 280 

Inter-clavicular ligament, 286 

Intercolumnar fascia, 372, 918 

Intercondyloid notch, 237 

Intercostal arteries, 5115; anterior, 512; su- 
pane 493; fasci, 377; lymphatios, 592; 
ymphatic glands, 592; muscles, 378; 
= 695; spaces, 184; veins, superior, 


5 
Ingercosto-humeral nerves, 689, 695 
Interglobular spaces, 772 
Interlobular arteries of kidney, 879 ° 
Interlobular biliary plexus, 821 
Intermaxillary suture, 178 
Inter-membranous ossification, 29 
Internal abdominal ring, 921; annular liga- 
ment, 440; capsule, 626; carotid artery, 
476%. ; cutaneous nerve, 686; inguinal 
ernia, 922; mammary artery, 492; 
maxillary artery, 470; branches of, 470; 
mammary véin, 568; oblique muscle, 


3723 ea save oe 129} niseveoid plate, 


rl ; 
same, suture, | 
terossei muscles, dorsal of Rand, 409; of 


foot, 445; -arag 410; plantar, 44 
Interosseous of forearm, ne a foot, 
547 
Interosseous fibro- 


viog 33 beinani of eel 2953 off 
9 313 


Tnteronseone nerve, anterior, 689 ; posterior, 
3 


-anpohoer ser space of brain, 622 


ligaments, 2 
tertubular stroma of kidney, 880 
ertebral — 109; foramen, 126; 
substance, 26 


‘bones, 108 - 

Ischiatic lymphatic glands, 587 

Ischio-rectal 944, fossa, 935; position 
of vessels and nerves in, 936; Tegion, sur- 
gical an anatom y of, ey 

Ischium, 226; y of, 226; ramus of, 2275 
apine of, 226; tuberosity ‘of, 227 

Island of Reil,. 618 

Isthmus of the fances, 778; of thyrold gland, 


Iter ad infundibulum, 632; « tertio ad quar- 
tum ventriculum, 632; chords posterins, 


753 
Ivory of tooth, 772 


‘Jacob’s membrane, 741 

Jacobson’s nerve, 668, 758; canal for, 140 

Jaw, lower, cadin by condyle of, 165; «changes 
produced age, 167; dev opment of, 
167; articulations of, 167 ; ligaments of, 
273; attachment of muscles to, 1673 ob- 
lique line of, 164; pterygoid fossa of, 165 ; 
rami of, 165; sigmoid notch of, 165; sym- 
physis of, 163; upper, see Maxillary Bone 

Jeyunum, 803 

Jomt. See Articulations 

J foramen, 172; fossa, 140; ganglion, 

8; précess, 128; vein, anterior, 5 56; 

external, 556; posterior external, 556; 


internal, sinus or of, 5573 sur 
rite wae gulf of, 55 


Kerato-glossus muscle, 348 

Rariving, valves of, 804 

Kidney, 872; calices of, 873; cortical sub- 
stance of, 874; development. of, 97; 
ducts of, 880; hilum of, 872; infundibula 
of, £733 lymphatics of, 590, 880; Mal. 
pighian bodies of, 874; mamille of, 8743 


medullary substance, 874; nerves of, 
880; rere of, 874; vis of, 873: 
yramids of Ferrein, 876; renal artery, 
79; sinus of, aft tubuli uriniferi, 
8745 — : 575» 879; weight and di- 
mensions, 8 

Knee-joint, oe 


Krause’s membrane, 3; . end bulbs of, 4! 

Kuhhe, his views on the ions of 
motor nerves, 43 

Ktischner, on structure of heart's 7 


837 


Labia cerebri, 624; 


ndi majors, 904 ; 
minors, 904 ; typ 


tics of, $90 


| Labial artery, 466 ; lands, 767; veins, 


cuipemieuin 760% vestibulare, 761 
Lash: 8; arteries of, 
pa el 


Intestine, develo t f 2} Lachryznal sppers 748; artery, 480; 
of, $913 large, conta of 8135 small, for bone, 1 se Ls seer 
sonia of, Sy ossification, | locuees danala, 3 pote hb LA Bechet “ppecihny 

~ .Jitbra-eartilaginons 3 | : 
 - Entwatobuler veins, 821 - sae ee) wae eee Brgy val bbl pony 


s 


INDEX, sit gs 


bone, 1 ; puncta, | 


749; BAC, or abe 154, 
Lacteals, 580, 591, 805 
Lactiferous ducts, Bie 
Bacuns m 889 
Lacus Paine 6 

»74 
Lambdoid suture, 168 


Lamella, horizontal, of ethmoid, 147; per- . 


icular of ethmoid d, 147 
of bone, articular, 259 
Lamedile of bone, 23 
Lamina cinerea, 620; cribrosa, 140; cri- 
brosa of sclerotic, 732: fusca, 732; spiralis 
ossea of cochlea, 7613 supra- “choroides, 
7353 membranacea, 762 note 
na of corneas, elastic, 734; of the ver- 
tebree, 109; cerebellum, 642 
Lamine dorsales, 70 
Laminated tubercle of cerebellum, 641 
Lancisi, nerves of, 625 
Large intestine, 808: areolar coat, 814; 
ceectim, 809; colon, 811; : ilio-cecal valve, 
809 ; ; mucous coat, 844; muscular coat, 
ee rectum, 811; serous coat of, 813 
al artery, inferior, 490; superior, 
sar 3; nerve, external, 671 internal, 671, 
recurrent, 671, superior, 671, from sympa- 
thetic,,7 16 ; pouch, 852; veins, 568 
Laryngo- tracheotomy, 58 
Laryngotomy, 858 
Larynx, 847; actions of muscles of, 854; 
arteries of, 855; cartilages of, 847; cavity 
of, 851; glands of, 855; glottis, 851; in- 
terior of, 851; ligaments of, 850; lym. 
fou of, 855; mucous mem rane of, 
545 muscles of, 852; nerves of, 855; 
rima glottidia, 8 3 ; superior cea of, 
851; veins of, 855; ventricle Ps 852, 
vocal cords of, false, 851; true, 851 
Lateral ginglymua, 262 ; ligamenta of liver, 
816; masses of ethmoid, 148; region of | 
skull, 176; sinus of brain, 561: > tract of 
medulla oblongata, 608, 610 
Lateralis nasi artery, 467 
Latissimus dorsi muscle, 359 
Lee, Dr., researches on sympathetic nerve, 
723 note 
Leg, arteries of, 544 
bones of, 239 e 
fascia of, 431; deep transverse, 435 
ligamenta of, 303 
lymphatics of, 587 
muscles of, 431 ; back of, 433; front of 432 
nerves of, 711 
veins of, 57! 
Lens,744; changes roduced in, by age, 7453 
isvelopieat of, 86; suspensory ligament 


a nap 4. 


Leseer laohtymal bone, 157 ; eennaeais 794; 
aciatic nerve, 708; wings of sphenoid, 


3 


144 
aMrielerrctriniedr Ae aca ale, 3005 Fae 
940; glandule thyroide, i, 68 igh 
riorie, 3343 iabii superioris alequ ee ca 
332; labil superioris, 333; menti, 334; 
palati, 352 ; palpebra, 3293 prostate, 941 
vatores costarum, 37 


Téaberbithn, erynt= 9 


i ee ee ee 





nerve, 6533 bepille, 746, 749; process of | Ligamewr, structure of, 258; scromio-cla- 


vicular, superior, 287; inferior, 287 : 
alar of knee, 311; of ankle, anterior, — 
3143 prginies 314; annular of din 
294; of wrist, anterior, 296; oF, 
298; of ankle, 314; external, , StS 
internal, 314 of oe Fav 
of knee, 308; arcuate 
epiglottic, 851; astragalo- seaphai pres 
atlo-axoid, anterior, 269; posterior, 270 

of bladder, false, 885; true, 885 

broad, of liver, 816 

calcaneo-astragaloid, external, 317; poste- 
rior, 317; interosseous, 317; calcaneo- 
cuboid, internal, 318 ; long, 318; short, 
318; superior, 318; calcanco-ecaphoid, 
inferior, 318; superior, 318; capsular (ace 
Individual Join ts); carpo-metacarpal, 
dorsal, 9 3005 arapepen p03 : spinal 
300; of carpus, 298; central o 
cord, 596; check, 273 3 ciliary of oe 
738 ; common verte bral anterior, .265 ; 
posterior, 265; conoid, 287; agit 
acromial, 289; coraco- clavicular, 287; 
coraco -humeral, 290; coracoid, 289; 
coronary of liver, 817; costo-clavicular, 
286; costo-colic, 647 ; chondro- sternal, 
anterior, 278; posterior, 278; costo- 
transverse, 277 ; costo-vertebral, or stel- 
late, 276; cotyloid, 306 ; crico- arytenoid, 
850; crico-thyroid, 850; crucial of knee, 
309; cruciform, 271 

deltoid, 314 ; dorsal (sco Individual Jo sa 

of elbow, 292; anterior, 292; ex 
lateral, 293; "internal lateral, 2933; pos- 
terior, 292 J 

falciform of liver, 816 

femoral (Hey’s), 927 

gastro-phrenic, 797; Gimbernat’s, 371, 
919, 929; glenoid, 290; glosso- -epiglot- 
tidean, 849 

of hip, 303; hyo-epiglottic, 850 

ilio- emoral, 304 5 -lumbar, 281; of 
incus, 757; interarticular of ribs, 276; 
interclavicular, 286; interchondral, 280; 
interosseous (see Individual J oints) ; 
interspinous, 267; intertransverse, 268 ; 
intervertebral, 265 

of jaw, 273 

of knee, 307 

of larynx, 8 50; ; lateral (see Individual 
Joints) ; longitudinal of liver, 816; long 
plantar, 18; lumbo-iliac, 281 ; lumbo- 
sacral, 281 

‘metacarpo- P al, 302; metacarpal 


4 


oI; meta » 3203 metatarso-p 
321; mucosum of ane Ril; 
of hc haperi 756 


oblige ue, 205 3 obturator, 425 ; oop. 
ga anterior, 272; lateral, 272; oes 
terior, 272; occipito-axoid, #! Ales 
toid, 273; orbicular, 294; 


6; of ovary = : 
ia ae ptt, | 


of palin 3 282; of : 
21; of the ‘plane, Kad 

ga 318 of knee, | 

postioum W; . . 3085 . Poapart's, a 

1, 9! pergola. 33 ; 

ihe ‘ ages eae poster abe a 


Qua 


LigaMEnt (confined) 
raat ap sub- pubie, 284; pnbo- 


Sorel 296 ; radio-ulnar joint, infe- 
rior, 295, 9652 295, superior, 294; 
recto-uterine, 908; rhomboid, 286; 
round, of uterus, 914; of liver, 816; of 
radius and ulna, 294; of hip, 303 

sacro-coccygeal, anterior, 284; posterior, | 
284; secro-iliac, anterior, 282 ; oblique, 
282; gener 282; aacro-sciatic, 
eater, 282; lesser, 282; sacro-verte- | 
ral, 285; of sca 289; scapulo- 
clavicular, 287 ; of shoulder, 289 ; stel- 
late, 276; sterno-clavicular, anterior, 
285, posterior, 285; of sternum, 280; 
atylo-maxillary, 273; sub-pubic, 284 ; 
supra-spinous, 267; suspensory of in- 
cus, 757; of lens, 745; of liver, 816; 
of malleus, 756; of mamma, 383 ; of 
penis, 892; of ‘spleen, 826; sutural, | 


259 
tarsal of eyelids, 746 | 
tarso-metataraal, 319; of tarsus, 317; | 
teres of hip, 304; thyro-arytenoid, in- | 
ferior, 851, superior, 851; of thumb, 
; tibio-tarsal, 314; thyro- epiglottic, | | 
50: thyro-hyoid, 850; tibio-fibula, 
315; transverse of atlas, 270; of hip, - 
303; of knee, 307; of scapula, 289 ; 
trapezoid, 287 ; of urethra, | 
9193 ; of tympanic bones, 756 | 
of uterus, 908 
of vertebrae, 265 ; vesico-uterine, go8 
_ of Winslow, 308; of wrist, anterior, 296, | 
lateral external, 296; lateral internal, 
296 ; posterior, 298 
of ZINN, 330 : 
Ligaments alaria, 311; subflava, 267 ; sus- 
pensoria of mamma, 383 | 
Ligefhentum arcuatum externum, 381; in- 
| 
| 


a al 





ternum, 380; denticulatum, 596; latum 
pulmonis, 859; mucosum, 311; nuchs, 
359; patelle, 308; pectinatum iridis, 
737; posticum Winslowii, 308 ; spirale, 
762; teres, 304 

Ligature of arteries. See each Artery. 

Lynbus lamine spiralis, 761 ; pera 739 

Linea alba, 376; aspera, 236; ilio-pectinea, 
227; quadrati, 236; splendens, 596 


ew unares, 377; transverse of | 
abdomen, 377; transverse of fourth | 
ventricle, 645 


artery, 463; i a anatomy of, ; 
464; bone, 183; ganglion, 717; nerve, | 
660; —_ 557 - 


uscle, 348 
Linguetta Sania 635 
Lingula of sphenoid, 142.. 
Lips, 766 ; Saal te of, 466; 467 
Liquor Cotunnil, 763; Scarpe, 764; san- 
guinis, 4; seminis, 902 
Lithotomy, concerned in o of, 


¢ 9425 avelied i in operation, 9433 vided, 
943 
Lilies, glands of, = 


Laven, feu oy position: in, 816; 
: development . distribution of 

< 823; 
3 he- 

qalla, 820; 





ee ee ee eee 


hepatic dust, 823; hepato reins 


vin 


brad 0 
, 817; round, ics 
816; lobes of, 818; lobules of, fos ara 


phatioe of of, 590; nerves of, pad rig 
21; situation, size, and we, B16; 
structure of, 819; its surfaces 

ders, 816; vessels of, 821 


T.obe, central, he: oo 61 : frontal, 
616; Picea nee "618: or: 
bital, 617; aa om Bene 6195 

19; a ; 


temporo-sphenoidal, 618 


Ig 
sie pe regen bt . of sorcbellum, 
403 0 esta of lung, 863; 0 
state, 891 ; of testis, 898 ; of thyroid, 67 : 
of thymus, 869; of kidney, 873 
Lobule of the ear, 750 


| Lobules of liver, 819; of lung, 864; : of 


kidney, 873 
Lobulettes of lung, 865 
Lobuli testes, 898 
ert “i of cerebellum, 640; ; Spi- 


ah eae dais 819; quadratus, 819 

Locus cseruleus, 645; niger, 623; perforatus 
anticus, 621, posticus, 622 

. Long bones, 107 

Long saphenous nerve, 702 

, Longissimus dorsi muscle, 364 

Longitudinal] fissure, of brain, 614, 620; of © 
liver, 818; ligament of liver, 816; sinus 
of brain, cuperior, 560, inferior, 560 

Longus colli muscle, 356 


| Looped tubes of Henle, 875 


: Lower extremity, arteries of, 534; bones of, 
223; fascia of, 414; lymphatics of, 586; 
ligaments of, 303; muscles of, 414; nerves 
of, 699; veins of, 571 

Lowss, tubercle of, 835 

Lumbar arteries, 521; fascia, 375 ; ganglia, 
718; glands, 588 ; nerves, 696; plexus of 
nerves, 697 ; region, 787 ; vein, ascending, 
5753 veins, 575; vertebra, 115; develop- 
ment of, 11 

Lumbo-iliac ligament, 281 

Lumbo-sacral ligament, 281 ; nerve, 697 

Lumbricalea muscles, hand, 409; : foot, 443 

Lungs, 862; air-cells of, 865; air-nace, 865 ; 
bro chial arteries, 867; veins, 867 ; ra 
velopment, 97; capillaries of, 865; 
foetus, 84s; lobes and fissures of, 863; : 
lobules of, 864; lobulettes, 865; lympha- 
tics of, 592, gt nerves of,. 867 ; pul- 


mo. artery, 865; veins, 865 ; root of, 
864i aractire of, 864; wei é, colour, 
etc., 864 
Lunula of nails, 56 
Luechka’s gland, 522 . 
ee Pad duct, right, 582 
¢ duc 
Teuemato GLANDS, General Anatomy of, 
Devoriptive Anatomy : 
anterior mediastinal, 592; auricular pow 
terjpr, $82 ; axillary, 5 8s 
a a 585; bronatil, 5935 buccal, 
5063 
" cervical, 5843 spe 584 
in front of » $85 
gluteal, 587 


Leupaarto Grane (continued) 
of head, 58 
iliac, pal Hey 588 ; internal, 5 
nal, deep, 5873 superficzal, 586 ; 


De 


costal, 592 ; mammary, 592; 
* - isohintic, 7 
‘of Idtge intestine, 591 3 of lower extremity, 
586 ; yn 588 
of neck, 584 
occipital, 582 : 


ae 582; of pelvis, 588 ; popliteal, 
87 


isl, 585 
sacral, 588; of small intestines, 591; .of 
» 591; of stomach, 591; submax- 
I » 583 
of — §92; tibial anterior, 587 
ulnar, 585 ; of upper extremity, 585 
zygomatic, 583 


Lyupuatics, General Anatomy of, 50; : 


origin of, 51; plexus of, 51; subdivision 

into deep and superficial, 580; valves of, 

50; vessels, 50; where found, sr. 

Descriptwe Anatomy : 

abdomen, 588; arm, 585 

bladder, 590; bone, 21; broad ligaments, 
590; cardiac, 593; cerebral, 584; cer- 
vical, superficial and deep, 58 53 chest, 


592; of clitoris, 590; of cranium, 584; : 


diap 


pian tubes, 590 
gluteal region, 588 
head, superficial, 583 ; heart, 593 
intercostal, 592; internal mamunary, 592 ; 
eee 591 

1 590 
labia, 590: ; lacteals, 591; large intestine, 
592; leg, 587 ; liver, 590; lower extre- 
any 587; lung, 592; 


meningeal, 584; mouth, 583 

neck, §85; nose, 583; nymph, 590 
cesop B, 5933 — tag 

pancreas, 591; pelvis, 588; penis, 590; 


perinzum, ; pharynx, 585; pia . 
Sit re _ Mediastinal arteries, from internal mam- 


mater, 584; prostate, 590 
rectum, 590 
scrotum, 590; amail intestine, 591; 

spleen, 591 ; stomach, 59! 
testicle, 590; thoracis dack 581; thorax, 

592; thymic, 593; thyroid, 593 
uw 

eep, 586; uterus, 590 


agina, 590 
Lymphoid connective tissue, 14; of tongue, 
727; of tonsil, 784 
Lyra of fornix, 631 


Macula cribrosa, 759; germinativa, ae ; Intea, 
742 ' 


Magnum of carpus, 218 
M jendie, foramen of, 595 


Malar bone, 157; articulations of, 159; at 
tachment of muscles to, 159; develop- 
- ment of, 158; frontal process’ Of, 157; | 


process of, 157 ; Pipe pen 


: of, 157; zygomutic process of, 158 ; canals, 
alll 
eran ene "ee es 


hregin, $92 
face, superficial, 583; deep, 583; Hallo: 


ly mphatic.duet, ' 


extremity, 585; superficial, 5853 


Male urethra, 887 
' Malleolar arteries, a and internal, 


545 
Malleolus, external, 244; internal, 243 
| Malleus, 755; development of, 87 ; sof. 
| matptht pyrumias ob 874 
a pyramids o 
| | Malpighian bodies of kidney, 8743 tufts, 


874; ; capstiles, 874; corpuscles of spl 


een, 

: _ 829 

i Mamilla of breast,914; of kidney, 874 
Mamma, areola of, 9143 lobules of, 915; 
nerves of, 915; nipple or mamilla of, 
9143 vessels of, 915 

Mammue, development of, 88 

Mam artery, internal, 492; glands, 
gi4; lymphatic glands, 592; veins, in- 
ternal, 568 


A ee eee 


| wa of sternum, 186; of malleus, 


Mevinal lobe, 619 

Marrow of bone, 20 

Marshall, vestigial fold of, 568 

Masseter muscle, 336 

' Masseteric arteries, 472; nerve, 659; veins, 


555 
Masto-occipital suture, 168 
Mee suture, 168 
Mastoid cells, 138; openings of, 754; fora- 
men, 137; portion of temporal bone, 
1373 process, I 438i vein, 561 
Matrix of nail, 56 
_ Maxillary arch, footal, 81; artery, internal, 
470; bone, inferior, 1635 superior, 1515 
development of, 156 ; nerve, inferior, 659 ; 
“superior, 655; process of inferior tur- 
binated, 162; malar bone, 158; sinus, 
153; tuberosity, 152; vein, internal, 555 
Meatus auditorus externus, 139; internus, 
140; of nose, inferior, 183, 730; middle, 
182, 730; superior, 182, 730; uringtius, 
male, 892, female, 905 
Meatuses of the nose, 182, 730 


' Meckel’s cartilage, 82 ; ganglion, 657 


Median artery of forearm, 508; of oa 
cord, 489; nerve, 689; vein, 565 


mary, 492; posterior, from aorta, 511; 
lymphaticglands, 592 

Mediastinum, anterior, 862; middle, 862 ; 
posterior, 862; superior, 861: 3 testis, 898 

MEDULLA OBLONGATA, 608 ; anterior pyra- 
mids of, 608; back of, 609 ; fissures of, 

° 608; lateral tract, 608, 610; olivary body, 
608, 610; posterior pyramids, 609 ; resti- 
form bodies, 608, 610; septum of, 6123 
structure of, 609 

. Medulla spinalis, 596 

Medullary canal of bone, 28, 107; nner: 
of bone, 20; plates, 70; ‘sheagh of nerve 
fibres, 36; "substance of brain, 38 ie 


pore 874; of gt plete capsules, 882 ; 
velum posterior of cershellum, 641. . 
| Medullated nerve fibres, 36 er 
! Medullispinal veins, 571 eae 
| Meibomian glands, 747 
Mem 76% 3 feaee ;.of 
Graafian vesicle, 9123 limitans Petia, 
739; nictitans, 748; . Lgenppen 7383 
sacciformis, 301; tectoria, 762 ; en 


=. 


esr ide eg 975 hres of, 743° 


964 
Membrane oer coeual ¢ oa oak 
5955 sersteal G57 nani) 
7353 ot Cort? bi - gosto-coracoid, 385; | 
gree -thyroid, 3505 of Descemet, 7 33 
pag ren 483 hyaloid, 7435 Jacob's, 
7415 ting, 739 5 pituitary, 729; 
brit, Boo 738; of Reisaer, 762; thyro- 
id, 850; Schneiderian, 729 
iicauiven or Sprvat Corp, 594; of brain, 


603 
gosierig re labyrinth, 763; portion of 
urethra, 888; semicircular canals, 763 
Meninges. See Membranes 
from ascending pharyn- 


maxillary, 
471; from occipital, 468; posterior, from 
vertebral, 489 ; small, from internal 
maxillary, 4723 lymphatics, 584; veins, 
5575 
Menisci, 18 
Mental eminence, 178; foramen; 164, 178; 
process, 164 
Mesencephalon, 83 
Mesenteric artery, inferior, 519; superior, 
517; glands, 591; plexus of nerves, in- 
ferior, 7213. sep 721; vein, inferior, 
576; superior, 576 
Mesenteries, 795 
Mesoblast, 66 
iad prariere 796 
dm @, 612 
pei on ascending, 796; descending, 
796 ; transverse, 796 
Mesonephros, 97 
Mesorchium, 99 ‘ 
Meso-rectum, 796 
Mesovarium, 99 
Metacarpal artery, 506; articulations, 301 
pk nda phalangeal articulations, 302 
Te 219; common characters of, 
evelopment of, 222 ; peculiar bones 
fe 219 
Motanephros, 97 
Metatarsal articulations, 320; bones, 253 
Metatarsal artery, 546° 
Metatarso- articulations, 321 
Metatarsus, 253; development of, 256 
Bctenvephalos. 83 6 
Middle clinoid processes, 142; ear, or tym- 
ee 753; fossa of skull, 170; meatus, 
182, 730 | 
Mid-frontal process (fatal), 81 
Milk teeth, 770 . 4 
Mitral valve, 840 | 
Mixed bones, 108; lateral column, 600 
Modiolus of cochlea, 760 
gcd glands, 767 ; teeth, 769; teeth, pecu- 


i, 640 
hydatid of, 1003 sinus of, 351 
reaper ! 
tor oculi nerve, 650 
outh, 766; mucous membrane of 766; 


Movement adinitted in jointe, 26 
M ous glands, 260 ae 3 


ia celinles tissue, — 
5; maninoso 


© _licis, (hand) 406, (foo 


| 
| 
. ‘muscles of, 333 | 
| 
60 | 


Multicuspidati teeth, 769 
Maltifidus spine coal Pa 


ra foramen of, 631, 
Musoiz, General Anatom, or 
life, 30; arrangement of fi 

bipenniform, 322; blood-vessels. ee) a : 
derivation of names, 322; deve ah of, 
88; fasciculi of, 30; fibrils of, 31; form 
of, 3223 wimarer th 333 lym atios shee 

33; me&ining of the termes ‘ origin ' 

insertion,’ 322; mode of connection ae 
with bone, cartilage, skin, ete., 323; nerves 
of, 33, 43; of organic life, 435 
322; radiated, 322; sarcous elements of, 
313 ee rug 30; size of, 322; striped, 
39; 
eae 33; voluntary, 30 

MuscLes 0&8 Musoig, Desoviptive carer dy 
of abdomen, 370; abductor minimi digiti, 

(hand) 408 ; (foot) 4423 indicis, 409; : pol: 

t) 441; erator 
urine, 937} accessorii orbicularis oris, 
335; accessorius pedis, 443 ; acoessorius 

sacro-lumbalem, 364; adductor bre- 
vis, 423, longus, 423, magnus, 424; pol- 
licis, (hand) 407 ; (foot) 444 ; anconeus, 
402; anti icus, 751; aryteno-epi- 
glottideus, inferior, 854; superior, 854; 
arytenoideus, 852; attollens aurem, 
327; attrahens aurem, 32735 azygos 
uvulee, 353 

basio-glossus, 348; biceps, (arm) 393; 
(thigh 430; biventer cervicis, 366; 
brachialis anticus, 393; buccinator, 335 

cervicalis ascendens, 364; chondro- 
glossus, 348; ciliary of eye, 738; 
circumflexus palati, 353; coccygeus, 
941; cochlearis, 762; complexus, 366 ; 
compressor narium minor, 332; nasi, 
232; sacculi | is, 854; urethra, 
940; constrictor 18 faucium, 353; 
pharyngis inferior, 350; medius, 351 ; 
superior, 351; urethre, 940; coraco- 
b 392; rye es supercilii, 
328 ; cutis ani, 935; of cranial region, 
32 cic aie 920; crico- arytsnoideus 
lateralis, 852; posticus, 852; crico- 
thyroid, 852; crureus, 421 

deltord, 388 ; depressor anguli oris, 3 
depressor alse nasi, 332; pei 
854; Jabii pager 3343 
3793 ic, 346; ee ania naris, 


anterior, 332 ; posterior, 332 


ellie igeen: : 


cture of, 30; tendons of, 323; 


¢ 


ofc external ear, 327; erector clitoridis, 


9395 penis, 938; spine, 364; external 

cter, 935; extensor brevis digi- 
torum, 441} i radialis brevior, 400; 
longior, 400, i 4025 covey 
368; digitorum communis, 401; in ig, 
404; 


longus digitorum, 433; minimi 
403; primi internodii 


pollicis, 
icis, 403; 
cane rar pollicis, 432; secundi inter. 


of face, 328 ; sy mid nom anterior, 417 ; 
internal, 422; ior, 429; fibular 
on, 438; flexor 443 5 
brevis minimi digiti, (hand) 408; (foot) - 
alprpipean yah og d) 406; 
397; dighorans a 367; longus: 


Movers on Musciz eee) 
itorum, 437, pollicis, (hand) 398, 
(foot) 436, ossis cage! pollicis, 406, 
profandus digitorum, 3 
, gastroenemius, 434; gemellus superior, 
8, inferior, 428; genio-hyo- Ossus, 
es genio-hyoid, 347; gluteus maxi- 
mus, 425, eens, 426, minimus, 427 ; 


gracilis, 42 

of hand, 4063 ; af head and fage, 324; he- 
licia, jor, 751, minor, 751; Hilton’s, 
854; of hip, 425; hyo-glossus, 34 

ilia@region, 415; iliscus, 416 ; ilio-costalis, 
364; infra-costal, 378; infraspinatus 
391; intercostal, 378 ; internal s hine. 
ter, 935 ; interossei of foot, 445, of hand, 


409; interepinales, 368 ; intertransver- | 


pales, 3 

kerato-glossus, 348 

labial, 333; of 1 larynx, 852; latissimus 
dorsi, 359; of leg, 431; levator angudi 
Oris, 333; ani, 940, scapuls, 361, glan- 
dyle thyroides, 868;- labii inferioris, 
pe labi, superioria aleque nasi, 332; 

bii superioris, 333, menti, 334, palati, 

352, palpebrie, 320, prostate, 9413 le- 
vatores costarum, 379; lingualis, 348 ; 
longissimus dorsi, 364; longus colli, 
356; lumbricales, (hand) 4009, (foot) 


443 

masseter, 336; multifidus jo por 
musculus accessorius secro-him 
balem, 364; mylo- prods 346 

naso-labialis, 335 ; of neck, 339 

obliquus auris, 751 ; abdominis extern, 
370, internus, i ; capitis superior, 
369, inferior, 368; oculi, inferior, 331, 
superior, 331 ; obturator, externus, 429, 
internus, 427; occipito-frontalis, 325 ; 
omo-hyoid, 34 5 ; opponens rainimi 
di giti, 408 ; Rare icis, 406; orbicularis 
ee 334; palpebrarum, 328; of orbit, 


pala, 352 352; palato-glossus, 353; palato- 
pharynge us, 3543 palmaris brevis, 408 ; 
ngua, 396; pectineus, 4225 pectoralis, 
jor, 384, minor, 386 ; of perineum, 
e, 937, female, 939; peroneus 
brevis, 438, longus, 438, tertius, 433; “ 
P 350; plantaris, 435 ; platysam 
myoides, 340; popliteus, 436; crate 
quadratus, 8 » radii yee 396 bow 
magnus, 410, parvus, 410; pterygo1 
internal, 338, external, 337 ; pyrana alis 
ria 376, nasi, 332; pyriformis, 


quadreins femoris, 428 ; lumborum, 376 ; 
menti, 334; quadriceps extensor cruris, 


420 
reotus abdominis, 375; capitis anticus 
jor, 355, minor, 356; posticus major, 
368, minor, 368; femoris, 420; oculi, ex- 
ternus, superior, inferior, and internus, 
330, lateralis, 356, retrahens aurem, 
327; rhomboideus major, 361; minor, 
3613 risorius, 335; rotatoreg spine, 


sacro-lumbalis, 364; sartorius, 419; 208 
Janus antions, 356; medius, 350; pos- 
tious, 357; semi semi-membranosus, 430 
serratus postious, superior, 36% ‘fate 


= 


2 


INDEX. . a a os fa 


Muscres on Muscix (eontinued) 
rior, 3623 semi ig. dorsi, 67, call, 
367; ragt rapa 4305 serratus 
magnus, » 80 t, 441, 
pebl 441, second » 443, on 


eaeee Hea . pcion CT 3443 aterno- 
thyroid, 344; go bP pda 349: stylo- 
hyoid, 346; stylo-pharyngeus, 3 ae 
subanconeus, 3953 shoaaatfear 3 


suberureus, 422; subsca 89: ; 
supinator brevis, 402, gorge ; . 


sup e8, 368; supraspinatus, 39 390 
tem 337; tensor palati, 352, tarsi, 
329, tympani, 757, vagins femoris, 419; 
teres major, 391, minor, 391; thyro- 
arytenoideus, 853; thyro-epiglottideus, 
853; “thyro- hyoid, 345; tibialis anticus, 
432, posticus, 437% of tongue, 347; 
trachelo-mastoid, 366; tragicus, 751; 
transversalis abdominis, 374; colli, 366; 
transversus auricule, 751, pedis, 444, 


8, (femal ; tra i 
prpgredhcoa hin ale) 939 pezius 


35 sterni, 378; triceps, 
extensor cubiti, 394; extensor cruris, 
421; femoralis, 421; of tympanum, 757 
of ureters, 886; of urethra, 937 
rer externus, 421, internus and crureus, 


veonatieti major, 333, minor, 333 ° 
Muscular fibres of heart, 32 
Musculi papillares, left ventricle, 840; right, 
837 ; pectinati in left auricle, 839, i in right, 
36 
Musculo-cutaneous nerve of arm, 686, from 
peroneal, 711 
ine iral nerve, 692 
artery, 492 
Maeahas: accessorius ad sacro- lumbalem, 
364, ave nsorius duodeni, 803 Z 
M mi oid artery, 472; groove, 165; 
346; nerve, 661; ridge, 164 
Myrtiform fouse, 151 


Nails, 56 

Nares, anterior, 180, posterior, 783, septum 
of, 182, 729 

Nasal angle, rh ; artery, of internal maxil- 
lary, 473; of ophthalmic, 480; of septum, 


467; bones, 150; development of, 1513) 


articulations of, 151; cartilages, 728; 
crest, 151; duct, 749; eminence, 134, 
178; fosse, 180, 729; arteries of, 730; 
raucous membrane of, 729, nerves of, 
73 i veins of, 731; Ve, al 50 5 bab 
653; nerves from Meckel’s ganglion, 6 58; 
notch, 1345 process, 154; spine, 1343 
aga , posterior, 1395 Venous srahy 


Neenyth’ membrane, 77 
Naso- sasilary suture, 17 


Naso nerve, 658: 
Nates of brain, 634 


Neck, a of, 845 I ipmpbatios of of, $853. a 
of, 339; triangl ieee nee 


renee ; veins a ie 


966 


Nerve-corpu scles, 35. ; 
NERVES, i Anatomy ie 393 : cerebro- ; 


inal, 39, funiculi of, 39, neuril 
_ 3, origin of, 4, a of, 40, sheath of, 


emma of, | 


re subdivision of, 39, termination of, 46, | 
vessels of, 394 spina roots of, 675; of | 
special sense, 64 


NEBVES OR Naas, Descriptive Anatomy 


of: abducens, 662; accessory obturator, 


7OL ; 
701; auditory, 667; aurie 
terior, 665; of vagus, 671; pail 8 
magnus, 680; of auriculo- temporal, 
660; of second cervical, 677; of small 
oocipital, 680 

of brachial plexus, 682; buccal, 659; of 
facial, 66 


: 7 

cardiac of, 717; middle, 717; inferior, 
a173 superior, 716; plexns, deep, 719, 
superficial, 719, of pneumogastric, 669 ; 
cavernous, of penis, 723; cervical an- 
terior, 679; posterior, 677; superficial, 


680; cervico- , 667; chorda tym- 
pani, 665, 758, cilia: done; 654, short, 
654; circumflex, 686; claviculares, 


681; coccygeal, 70 he cochlear, 765; 
communicans noni, ronei, 711; 
of Cotunnius, 658; crani 647; crural 
anterior, 701; cutaneous (see that 
heading) 
baer A occ palmar, 691; deep temporal, 659; 
ental anterior, 6 56, inferior, 661, pos- 
terior, 655; pec ay a8 noni, 674: > di 
égastric from facial, 66 rt 
710, 711; dorsal (hand), 693; dorsal of | 
penis, 708 ; dorsal spinal, 693, peculiar, 
a dorsi-lnmbar, 696 ; of dura mater, 


eighth 
qreball, 649 
errr , 663; fifth, 651; fourth, 651; frontal, 


saree branch of nasal, 654; gastric 
branches of vagus, 721; genito-crural, 


digital (foot), 


, 667; eleventh pair, 672; of 


"681: ee ee : 


un a a re eS ee ne 








{ 
{ 


| 


699; glosso- pharyngeal, 667; gluteal, 
inferior, 708, superior, 706; great pe- ; 


trosal, 
tatory 


bye ; great splanchnic, 7183 gus- : 


\emorhoiaal inferior, 723°; of heart | 


(see Cardiac); hepatic, 721; hypo- 
glossal, 673 


ilio-hypogastric, 698 ; ilio-inguinal, 699 ; | 


incisor, 661; inferior maxillary, 659 ; 
infra-maxillary, of facia], 667; infra- 
orbital of facial, 666; infra-trochlear, 
stad intercostal, . 695; intercosto-hu- 
m 


695 ; interosaeous, anterior, 689, | 


s we 


_— 


 eteragade 693; ischiadio, great, 709, . 


708 

- Jacobson’s, 668 

of labyrinth, 765; labial, 657; lachrymal, 
653; of Lancisi, 625 ; 
723% 3; laryngeal, gre 713 Lager 
7%; recurrent, 671; superior, 671; 
lesser splanchnic, 718; lingual of fifth, 
660, gloasu-p 669; ie 
ciliary, 654; long thoracic, 684; long 
saphenous, 702; lumbar, 696; lambo- 


ae Gk Se ol ies 6 : | 
facial, 666; maaseterio, 6 mere 6554 of | 


cavernous, | 


meee ee es ced 


ae 


Nerves on Nexve 5 (continned) ne: 
inferior, 659; superior, 6555, median, 
689; mental, 661; middle 


17175 
motor of eye, common, 650; ex 
662; musculo-cutaneous of fbsg 686,; 
leg, 711; musculo-spiral, 692; pyle. 
oie: 661 
nasal, ophthalmic, 653; from Meckel’s 
ganglign, 658 ; from Vidian, 658 ; naso- 
palatine, 658; ninth, 667 
obturator, 701; cesop 672; occi- 
pital, great, 677, 680; of third 
cervical, 677; of facial, 665; olffstory, 
648 ; ophthalmic, 652: ; optic, 49 5 : 
orbital nerves, their relation, 663; 
cavernous sinus, 663; in orbit, 663; : 


in sphenoidal seaaerep 663; orbital of 


superior m 
palatine, anterior or ee 658; external, 
658, posterior or small, 658; cog aee 

cutaneous, of median, 689 ; ere 


palpebral, 656; vagum, 669 
a eins 708 ; beh 


: 
thetic, 651 | perborane Casserii, 
superficial, external 


perineal, 7 
neal, 711; petrd 
or large, 658, 664, small, 664; pharyn- 
geal of pneumogastric, 671; : of glosso- 
pharyngeal, 669; of sympathetic, 716; 
of Meckel’s ganglion, 659; of external 
eal, 671; phrenic, 6§2 ;*plantar, 
pie 710, external, 710; internal, 
Cae sre lak 669; popliteal ex- 
711, internal, 709; portio dura, 
663 ; portia inter duram et mollem, 
664; portio mollis, 667; posterior au- 
ricular, 665; pterygoid, 660; pterygo- 
palatine, 659; r odendal, inferior, 708 ; 
padie, 706; pulmonary, from vagus, 
72 
radial, 692; recurrent laryngeal, 671; 
recurrent to tentorium, 651; renal 
splanchnic, 718; reapiratory external, 
684, internal, 682 
nacral, 7033 plex, 705; saphenous long 
or internal, 702, short or external, 709; 
sciatic, great, 709, small, 708; short 
ciliary, 654; sixth, 662; small cavern- 
ous, 7 33 rep -palatine, 658; spinal, 
accessory, 672; splanch- 
nj, great, 718, small, 718; smallest, 
718; sternales” 681; stylo -hyoid of 
ae 665; subelavian, 684; subocci- 
pital , 477; posterior branch of, O77 : 
bscapular » 685; superficialia colli, 
680 ; superior cardiac, 716, maxillary, 
6553 ; supra-clavicular, 681; supra-or- 
bital, 653; supre-scapular, 684, supra- 
trochlear, 653; supra - -maxillary of 
facial, 667; sympathetic, 713 
temporal deep, 659;. of facial, 666, of 
auriculo-temporal, 660; temporo-facial, 


666; temporo-malar, 6 * tenth, 669; | 
third, or motor oculi, 650; thoracic | 


paste 684; anterior, 685; thyro-. 


oid, 674; tibial, anterior, 711; 


terior, 709; of tongue, 7373 tonsi 
: trifacial or or agr eons $1; troch. 


len, 651 ; twelfth, 673; 
: pharyngeal, 6 elcaiiees 


elnas, 6905 utering, 723. 
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Nanvas on Nesye (continued) | Odontoblasts, 


775 
vega 7 fe vagus, 6695 vestibular, 765; | Odontoia Ii te, 2733 tubercle for, i273 
‘ aoe axis, 112 
of Wrisberg: 687 ' (eophageal arteries, 511; branches ofva- ? 


ervous substance, chemical analysis, 373 is nerve, 672 plandé, "785 + opaniify of, 
rey, 34; white, 35; . gelatinous, 34; ° ; plexus, 672 es 
er of retina, 740 +7 rs aolatie of, 593 ; striic- 
Naavous Systex, General Anatomy of, 34; | pees of, 785; surgical anatomy of, 784 
fibrous nervous matter, 35; ganglia, 44; ; Olecranon process, 208; fracture of, 412 
grey-or cineritious substancé, 34; sympa- | Olfactory bulb, 648; cells, 730; foramina, 
thetic, 37; composition of, 37; gelatinous | 147; forse (festa), 87; nerve, 648 | 
fibres, 34; vesicular nervous matter, 34; | Olivary bodies of medulla oblongata, 608, 
| 


white or medullary substance, 35 610; fasciculus, 609; process, 142 

Nervus cardiacus magnus, 717; minor, 717; | Omenta, 794 

erficialis cordis, 716 Oiseuenn es gastro-colio, 794; gastro-hepatio, 
Neurilemma, 39; of cord, 596 | 7945 gastro-splenic, 795; great, 794; 
Neural re re Pomel 794 

of cord, 599 muscle, 

Nadue Liediate of cerebellum, 641 ! pore 0- S aratarle costasisa fetal, 90; 
Ninth te 667 duct, 73; veins, 90 
Neves » 914 e | lin of aorta in - ventricle aA 

8 of Ranvier, 36 in diaphragm, 381; caval 

e of Sercballain. 641 phragm, 381; of coronary sinus, 835; of - 


Rod t Arantii, 838, 840 ' inferior cava, 835; left auriculo-ventri- 
Non-medullated nervesfibres, 37 '  Oular, 839; csophageal in diaphragm, 
Nowe, 727; arteries of, 729; bones of, 150; | 3815; of pulmonary artery, 837; vems, 
cartilages of, 728 ; ‘cartilage of septum . 839; right auriculo-ventricular, 836; sa- 
o 729; development of, 87; fossa of,‘ phenous, 419, 928; of superior cava, 835 

, 7293 mucous membrane of, 729; Opgration for elub- foot, 439; of laryn- 


maa of, 332; nerves of, 729; veins . gotomy, 858; of laryngo-tracheotomy, 
858; of lithotomy, 942; of cssopha- 
Noeck “cotyloid, 228; ethmoidal, 139 147; - gotomy, 785; of staphyloraphy, ‘354 ; 
intercondyloid, 237; nasak 134; ptery- | for sea! oe ; tracheotomy, 
_ 1453; sacro- te — al ; 858 : ‘ 
esser 227; sigmoid, 165; spheno- | for wry-neck, 34 3: 
tine, 161; supra-orbital, 134; supra- |* ligature of arteries. See Surgical Anay 
scapular, 199 tomy of each 
No rd, 70, 78 Ophthalmic artery, 479; ganglion, 654; 
Nucleus amygdale, 627; caudatus, 626; nerve,.652; vein, 563 
lenticularis, 626 ‘ | Opponens minimi digiti muscle, 408; : polli- 
Nuok, canal of, 903, 914 | cis musele, 
Nutrient artery of bone, 21 ' Optic commissure, 649; foramen, ne 170$ 
Nymph, 904; lymphatics of, 590 ; groove, 142; lobes, 634; nerve, 649; 


inter-retinal fibres, 649; thalami, 632; 


Oblique inguinal hernia, 922; coverings of, | tract, 649 
922; oflower; » 295; line of the clavicle, Ora serrata, 739 

194; of lower jaw, 164; of radius, 211 | Orbicular bone, 756; ligament, 294 
Obliquus auris muscle, 751; externus abdo- : Orbicularis ciliaris, 329; latus, 329; 2 
minis, 370; internus, 372; inferior capitis, | _ muscles 334; palpebrarum, 328 
368; superior, 369; inferior oouli, 331; ; Orbit, 179; arteries of, 480; as of, 
superior, 33! ® 9; relation of nerves in, 663 

Obturator artery, 527; peculiarities of, 527; . Orbital artery, 472; foramina, 144; lobe, 
relation of, to femoral ring, 932; externus, . 617; nerve, 655; process of areal 157; 
muscle, 429; internus, 427; fascéa, 9445 i+ of palate, 160 
- foramen, 229; ligament, or membrane, | Organic constituent of bone, 24 
4273 nerve, 701; accessory, 701; veins, | 


of stomac 


Orifice, cae rr) nee of stomach, 7973 pyloric 


7 798 
Occipital artery, 467; bone, 126; articula- | Os calcis, 2463 {evelopment of, 256} hyoides, — 


tions of, 130; attachment of musoles to, 183; innominatum, 223; development . 


1303 dev ent of, 130; crests, 127, | of, 229; Sage amare, 3 218; 
129; protuberances, 126, 129; fos, lare, 756; planum, id wai, 15 
129; lobe, 618; lymphatic glands, 582; | 


, 138; sinus, 561; triangle, 475; | Ossa triquetra, 150 
at 56 mee ‘i Ossicula auditis, 755; ligaments of, 5 


1 gorse minor, 680 Ossification,. peri of pt _m bone 25% 

7 Ooo tion, 2723 occipito- spine, progress in, oy 

exoid articulation, al amin intra-cartilaginous, | 

- musole, 32 

| oS f 467. Osteoblasta, 26. .. 

¢ : aE ays 86 ; ‘vesicle, ini, Osteoclasta, 28 
O55 Ont 


Pe 
: ve RM 


Os uteri, 908 as : 


968 
Osteology, 


107 
Ostium abdominale of Fallopian tube, 916; 
sae or uterinum, 9105 uteri inter- 


oii, 66r 


pala of men 232 
Ovarian arteries, 521; plexus of nerves, 
721; veins, 575 
Ovary, 911; corpus luteum of, 9133, deve- 
lopment of, 100; vesicles of, 
912; ligament of, 914; lymphatics of, 
590; nerves of, 915; ovioapsule of, 912; 
pe, position, and dimensions, 911; 
stroma of, 911; tunica albuginea of, 912; 
vessels of, 915 : 
Ovicapsule of Graafian vesicle, 912 
Oviducts, 910 
Ovisace of ovar 
Ovula : di ; as , 
pa 33 charge of, 913; us proli- 
633 ferbdatin of, 648 germi- 


, 912 


nal 9 ec of, 643; germinal vesicle of, 64; 
e membrane of, 64; yolk of, 64; 
hess pellucida of, 64 


Pacchionian depressions, 131; glands, 560, 


Pacinian corpuscles, 42 

Pad of corpus 7g 62 5 

Palatal glands, 77 

Palate, arches of 78: development of, 81; 
hard, 777; soft, 777; bone, 159; articn- 
lations of, 161; attachment of muscles 

y to, 161; development of, 161; turbinated 
creat of, 160; vertical plate of, 159; hori- 
zontal plate of, 159; orbital process of, 
160; process of superior ma , 152; 
sphencidal process of, 161; muscles of, 


Paletine artery, ascending, 466; descend- 
ing or posterior, 473; canal, anterior, 
155; posterior, 159; accessory, 159; 
fossa, anterior, 155; nerves, 658; pro- 
cess of superior maxillary, 154; veins, 
ae 555 

Paleo; oes muscle, 350, 3533 pharyn- 
Us, 
arch, deep, 503; superficial, 507 ; 
cutaneous nerve, 689; ia, 405; in- 
terossei arteries, 506; nerve, deep, of 
ulnar, 691 ; superficial, 691; veins, 565 


P brevis muscle, 408; 


Palpebree, 746 
Palpebral arteries, 480; cartilages, 746; 
fissures, rah. folds of conjunctiva, 747 ; 
ligaments, 746 ; muscles, 328; veins, in- 
ferior, 555 seers of 555 eye 85s 
veins, ’ + OI 
Pancreas, 824; development of, 97; oie: 
fre of, 825; LB 7 eases of, 591; veasels 
nerves of, 
arteries, 517; duct, 825 ; — 
of nerves, 721; veins, 577 


Pancreatica = 
Pancreatico-duodenal artery, 5 517; inferior, 
518; vein, $773 at nerves, ' Pe 
lachrymalis, 1 7495 
al aetooni 7/2) Coes filiformes, | 


INDEX. 


726; conjunetival, 749; “fangiformes 
a 725; of kidney, 874; ; maxime 
ircum yallate), 725; of skin, 553 of 


725 
Papillary layer of akin, 55 tae 


Par vagum, 669 , | ° 


Paralle) fissure, 618 

Parietal bones, 130; dtioalacionis of, 132; 
oe of muscles to, 132; develop- 
ment of, 132; eminence, 130;- “foramen, 
131; lobe, 617 

Parieto-occipital fissure,6318 

Parotid duct, 780; gland, 779; Rigen 
portion of, 780; nerves of, 780; vessels 
of, 780; lymphatio glands, 5823 veins, 
555 

Parovarium, 100, 914 

Patella, 239; articulations of, 2 240; attach. 
ment of muscles to, 240; development 
of, 240; fracture of, 447 

Pacquet, reservoir of, 581 

Pectineus muacle, 422 

Pectiniforme septum, 893 P 

Pectoral region, dissection of, 384 

Pectoralis major, 384, minor, 386 

Peculiar dorsal vertebrae, 115 

Pedicles of a vertebra, 109 

Peduncles of cerebellum, 642; of cere- 
bram, 622, 638; of corpus epi 625; 
of pineal gland, 634 

Pelvic fascia, 944; parietal or ‘obturator 
layer, 9445 visceral layer, 944; plexus, 
723 

Pelvis, 230, 883; arteries of, 524; articula- 
tions of, 282; axes of, 233; boundaries 
of, 230; brim of, 230; cavity of, 231; 
diameters of, 232; false, 230; inlet of 
230; ligaments of, 282; lymphatics of, 
588; male and female, erences of, 
233 3+ outlet of, 232; position of, 232; 
position of viscera at outlet of, 941; 
true, 230; of kidney, 873 

Penis, 892 ; arteries 3 893; body of, 892 ; 
corpora cavernosa, 892; corpus spongio- 
sum, 894 ; development of, 103; dorsal 
artery of, 530; dorsal vein of, 574; nerve 
of, 708 ; suspensory ligament, 892; lym- 
phatios of, 590, 894; muscles of, 9373 
cor of, 804; ; prepuce of, 892; root of, 

Pennifofn muscle, 32> 

Perforans Casserii nerve, 686 

ae ag space, anterior, 621; posterior, 

« 622 & 

Perforating arteries, of hand, 506; from 
mammary artery, 492; from plantar, 
550; from profunda, 539 
Pericardiac arteries, 492, 

Pericardium, relations of 8 831; structure 
oe 832; fibrous layer of, 832; serous 

ave oh 8 832; vessels of, 833; vestigial 
568 


Peniyn 763 
eineal coey , superficial, 529%. trans- 
Span c: za 9395 tei 
Pelncum 9f63 n6 ea eee é eae 
mormal course of arte- 
ries in, Ling p boundaries of, 936 


development: es sar ; lymphatics of, 
eel of, 737% 3 iil ee os 


“INDEX. | 
7215 right, 721; coronary, anterior; 720; a 


Perineurium, 39 

Pea 20; of teeth, th, 768 je 

greater cavity of, 789 ; wep ec of, at : 

mesentories of, 795 3 ; omenta of, 794; re- 

flections traced, 79 

Permafient cartlage 163 teeth, 768 

Peroneal artery, 548; anterior, §49; pecu- 
liarities of, 549; nerve, 711; veins, 573 

—— ia muscle, 438 ; lofigue, 438; 


Perpendiotise plate of ethmoid, 147 
Pes avopasoriug, vid ; hippocampi, 628 
Petit, canal of, 74 
Petro-occipital at a 168 
Petro- ig suture, 168 
Petrosal nerve, superficial or large, from 
Vidian, 658; external, 664, small, 664 ; 
sinus inferior, 563; superior, 564 
gcd ganglion, 668 ; portion of eanpor 
one, I 
Peyer's a 808 
P es, hand, 221; articulations of, 221, 
302; development of, 221; foot, 255; 
articulations of, 255, §21, development 
of, 257 
P oat al sean 46), 783 i aie 80; 
ry, ascen 469; cle 1; gan- 
glion, 717; Sa, 784; nerve, from ex- 
belie ngeal, 671; from glosso-pha- 
ryngeal 669, from Meokel’s ganglion, 
659; from sympathetic, 716; from vaghs, 
671; plexus of nerves, 671, m6; spine, 
128; tonsil, 784; vein, 557 
Pharynx, 783 ; ; aponeurosis of, 783; arte- 
ries of, 469 ; development of, 95 ; mucous 
- membrane of, 784; muscles of, 350 
Phleboliths, 574 
Phrenic arteries, 521 ; pie 682 ; ee 
of nerves, 720; veins, 576 
Pia mater, of brain, 606; of cord, 506 ; ; 
testis, 898 
Pigment, 16; of iris, 738; of skin, 55 
cr ongertd layer of retina, 742 
Pillars of external abdominal ring, 372, 
918; of diaphragm, 381 ; of fauces, 778 ; 
of fornix, 630 
Pineal gland, 633; peduncles of, 634 
Pinna of ear, 749; ligaments of, 750; mus- 
cles of, 751; nerves of, 751 vessels of 751 
Pisiform bone, 216 
Pituitary body, 622; dsvalgpoai of, 83; 
fossa, 142; membrane, 729 
Placenta, 77 
Placental Rass 77; circulation, 90 
Plantar artery, external, 550; internal, 
549; fascia, 440; ligaments, 318; cuta- 
neous nerve, 710; nerve, external, 19 
internal, 710; veins, external, 573, in 
ternal, 573 
Plantaris muscle, 435 | 
Plaama, 4 
Platyama myoides, 340 
Pleura, 6593, cavity ra 659: costalis, 659; 
, 659; . reflections = of traced, 
595 veasels and nerves of, 660 
PLEXUS atu oe NzpveEs, sg rigs at: bra 
2; cardiac, “ 719; super- 
ici, 7193 ee ee 7153 @ 716; 
VORDOUS, 715 5. Oervic 


679 
6773 ‘oeeline, 721; colle, lef 721 middle, 






posterior, 720; cystic, 7215 
matio, 720 ; epigastric or solar, 720; Hal, 
717; gastric, 721; gastro-duodenal, 7 
gastro-epiploie, y2i; lett, 721; go 

cardiac, 719; hmmorr oidal, superior, 
723; inferior, 723%. hepatic, 721; ri 
gastric, 723, mferior, 733 ileo-6 

721; infra-orbital, 657; lumbar, 697; 


meningeal, 717; mesenteric, 


ovarian, ; 
creatic, 721; pancreatico-duodenal, 721; 
patella, 703; , 671, 716; 
phrenic, 720; prostatic, 723: ‘pulmonary, 
anterior, 672; posterior, 672; ; pyloric, 
721; renal, 720; sacral, 705; sigmoid, 
7213 solar, 720; spermatic, 7213 splenio, 
7213 superficial cardiac, 7193 suprarenal, 
720; tonsillar, 669; tympanic, 668; 
vaginal, 723; vertebral, 717 ; vesical, 723 

PLEXUS OF VEINS. oe Veins 

Plica semilunaria, 748 

Paiscrsbaastie le lobule of cerebellum, 642 — 

Pneumogastric nerve, 

Polar globules of Robin, 64 

Pomum Adami, 847 

Pons hepatis, 818; Tarini, 622 

Pons Yarolii, 612 

Popliteal artery, 540; branches of, 542; 
peculiarities of, 541; surgical anato my 
of, 542; lymphatic glands, 587; nerve, 
external, 711; internal, 709; space, 540% 
vein, 573 

Popliteus muscle, 436 

Pofes of the skin, 59 

eas aaa 819; : fissure, 818; vein, 578, 

19, 821 

Portio dura of seventh nerve, 663; mollis, 
667; inter duram et mollem, 664 e 

Porus opticus of sclerotic, 732 

Posterior (See under each separate head) 

Posterior glenoid process, 137 

Posterior vesicular column, 602 

Post-oral arches (fetal), 81 

Pott’s fracture, 448 

Pouch of Douglas, 908 

Pouches, laryngeal, 852 x 

Poupart’s ligament, 371, 918, 928 

Preputium clitoridis, 904 

Prevertebral fascia, 342 

Precentral fissure, 616 

Prepuce, 892 


Primitive trace, 66; sheath of nerve-fibre, 


36; otic vesicle, 87 
Princeps Paes artery, 468; pollicis ar- 


tery, 5 
shearer i OR Process, gare 199 3 
veolar, 154, 7 © 
gaiitory , 13998 


—, 1343 

perro Li 

ree Aan 145; middle, 142, pow 
terior, 142; O oaticectt rm, 141, 7543 
condyloid of lower jaw, 1653 ; coracoid, 
200; coronoid of 


ulna, 
 ethmoidal of inferior turbinsted, 162° 
aa of malar, 157 


alar of lachrymal, 1 sr Cs cl se 


eras of Wg, 750 


» 1343 | 


wer jaw, 1055 2% “3 
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he ee ‘On ‘Prices (continued) 
of Ingrassias, 144. 


ingular, 128 | | | 
‘ehrymal of juferior turbinated bone, 162 
malar, I dcr ; mastoid, 1373 : 


- inferior turbinated, 162; of malar bone, 
I Bee mental, 164 


sdontoat of axis, 112; olecranon, 208; 
olivary, ere orbital of malar, 157 ; 
of 
alatine of superior maxillary, 154; 

glenoid, 137 ; pterygoid of 1543 post 
. 160, of gphenoid, 14 
sphenoidal of palate, r 13 spinous of tibia, 
49; of ilium, 226; of sphenoid, 143; 
- atyloid of temporal, 140; of ulna, 209; 
of radius, 212 
siaifora 218; of ethmoid, 148 
vaginal of sphenoid, 143; of temporal, 140 
vermiform of cerebellum, 640, 
zygomatic, 1 e 
Processus ad medullam, 643; ad pontem, 
643; brevis of malleus, 756; processus 


clavatus, 609 ; cochleariformis, 141, 7543 


e cerebello ad testes, 642; gracilis o 
malleus, 756 
Profunda cervicia artery, 493 ; femoris 


artery, 538; vein, 573; inferior artery of 


arm, 502, superior, 501 
aca of tympanum, 754; of sacrum, 


11g 

Pronator quadratus muscle, 398 ; radii teres 
‘muscle, 396 

Pronephros, 97 

} Pronucleus, aa 64; malo, 65 . 

Prosencephalon, 

Prostate viand, Sen * lobes of, 891; levator 
muscle of, 891, 941; lymphatics of, 590; 
agrgical anatomy of, 941; vessels and 
nerves of, 891 

Prostatic plexus of nerves, 723; of veins, 
574; portion of urethra, 888; sinus, 888 

Protoplasm, 6 

Protovertebres, 70 

Protovertebral somites, 70 

Protuberance, occipital, external, 126; in- 

e ternal, 129 

Psoas magnus muscle, 416; parvus, 416 

reo -maxillary fissure, 177; ligament, 


Piarygo-palatine artery, 473; canal, 143; 
nerve, 659 

Pterygoid arteries, 472 ; muscles, 337 ; fosda 
of sphenoid, 145; of lower jaw, 165; 
nerve, 660; notch, 145; plexus of veins, 
5553 eas of te bone, 160; pro- 
cesses of sphenoid, 145; ridge,.144 

Pubes, 227; angle atl "228; creat of, 228; 


oe e fi, 227; symph ais of, 228, 284 
ic arch, 232 ; 


tions of, 284; ; por- 
tion of facta oe 419 
a Pubo-prostatic ligaments, 885 
WIN, 904 
, Pudic anaey in in male, §28 ; peculiarities of 
28; in female, 530; accessory, 527 ; 
esp exiernal, § a superficial external, 
5385 ry 


_ Palmonary atery, 4 


‘8655 
in right ventricle, : 37 5 


gusillaron boy 5} 


maxillary of 


vein, external, 5725, 
of, 
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| 


nerves from vagus, 6723» soe | 
barr eh 553, 865; openings of, 


Pulp-cavity . i tooth, 770: of spleen, 82 : 
oF tooth, development of, 775 | 

Puncta vasoulosa, 623; tre 

Pupil of eye, 7375 se of, 73 . 


, axis-oylinder of, | 
gists artery, 516; inferior, 5373 plexus, 
| pylorus 798 


Pyramid in ene 759; of cerebellum. 
641; of thyroid gland, 868 ; et tym- 
panum, 754 

Pyramidalis muscle, 376; nasi, 332 

Pyramids, anterior, ; 

608 ; posterior, 609; of Ferrein, 876 ; 
Malpighi, 874; of the spine, 124° 
Pyriformis muscle, 427 


‘of 


Quadrate lobe, 619 

Quadratus feanczls muscle, 428 ; lumborum, 
376; menti, 334 

Quadriceps extensor cruris muscle, 420 


Quadrigeminal bodies, 634 


Racemose glands, 61 

Radial artery, 502; branches of, g04; pect- 
liarities of, 503; surgical anatomy of, 
504; lymphatic glands, 585 ; nerve, 692; 
reourrentt artery, 505 ; region, muscles of, 
400; vein, 565 

Radialis indicis artery, 506 
Radio-carpal articulation, 296 
Radio-ulnar articulations, inferior, 295; 
middle, 295, superior, 294 

Radius, 211; articulations of, 213; develop- 
uient of, 213; fracture of, 413; grooves in 
lower end of, 212; muscles attached to, 
2133 oblique line of, 211; sigmoid cavity 
of, 212; tuberosity of, 211; and ulna, 
fracture of, 413 

Rami of the wee jaw, 165 . 
Ramus of ischium, 227; of pubes, 228; 
a of pubes, 228; descending, 


Ranine artery, 464; vein, 555» 557 


Ranvier, nodes of, 

Raphé of corpus Gallosum, 625; of palate, 

777 ;, of perineum, 936; of anew 725 

Receiving-tubes of kidney, 876 

hoe tacul yc He 
eptaculum ch rani 6 a 


Recessus lab a 
— -vesical feacia ‘944: :. fold, peritoneal, 


Recto-uterine li 

5 
Rectum, 811; development of, 95; rela- 
tions. of, male, 813; female,” 813, 907; 
folds of, 814; lymphatics of, 590 
Rectus abdominis, 375; capitis antious 
or, 355; of, 


INDEX. 
| Rdg, internal ostipital, 199 


RxGron; abdominal, 370; ie muscles 


» 327 
back inuscles off 357; : brachialeanterior, - R33 


3983, } posterior, 401 

sevical superficial, muscles of, 339 

epicranial, = ef by f, 32 igastri 87 | 
0 :e ©, 

5; ep 7 


7 


; pterygoid, 14; ria 


“ 


Ring, potmmndg pied 373; a8; ihe 


nal, 921 ;- femoral or crural, 931; fi 
of heart, "B40 oa 


muscles of, anterior, 417;internal Risorius rauscle, 335 


422; posterior, 429; fibular 
dorsum of, 441; sole of, 441 
gluteal, muscles of, 425 ; groin, 916 
of rigs , muscles of, 406 } humeral 
Th 
787 gastric, 787 
liga, mrad 68 ne 415; infra-hyoid, 344 
inguinal, 916; interm , muscles 
of, 3345 i ; ate rectal, 934 


eal, surgical anatomy of, 
“et Speagetaty muscles of, 347 ; lumbar, 


wot lay muscles of, inferior, 334; supe® | 


rior, 333 
nasal muscles of, 332 
orbital, muscles of, 329 
palatal, muscles Pine 3523 p pee a 328 ; 
perineum, 936; pharynge scles of 
350; popliteal, 540 ; pterygo-maxillary, 
muscles of, 337 
radial, muscles of, 400 
scapular, muscles of, anterior, 389; pos- 
terior, 390; Scarpa’s triangle, 5 343 : 
suprahyoid, muscles of, 346 
temporo-maxillary, muscles of, 336; tho- 
racic, 377; anterior, 384 ; lateral, 386 ; 
tibio-fi ular, anterior, 432; posterior, 
umbilical, 7 87 
vertebral, aie of, anterior, 355 ; late- 
ral, 356 
Reaions of abdomen, 787 ° 
Reil, island of, 618 
Renal affarent vessels, 875, 879; artery, 520, 
879; efferent vessel 875, 879; plexus, 
720; veins, 575, 879 
RESPIRATION, organs of, 847; muscles of, 


379 
Respiratory nerves of Bell, external, 684; 


internal, 682 
ars bodies of medulla ee 608 ; 
10 
Rete mucosum of skin? 53; Manic 543 
Reiolarcacage iayan’of aki 
ti 0 ) 193 yer o 553 
lamina of Kélhker, 763 ™ 
‘Retiform connective tissue, 14 
Retina, 739; arteria centralis of, 482, ; 7433 
fovea centralis of, 739; limbus luteus of, 
739; membrana limitana of, 739; layers 
of, 739; structure of, 739 
of ileo-csecal valve, 809 
Retrahens aurem muscle, 327 
Rhomboid im n, 1943 ligament, 286 
Rhomboidal sinus, 82 
Bhomboideus, major, 361 ; minor, 361 
Ribs, 188; angle: of, 190; articulations of, 
. 276: attachment of muscles to, 192; de- 
——— of, 192; falee, 188; floating, 
i. | 08 189 5 ligainents of, 276 ; 
. ‘neck of, 189; vets 190; true, 188; 
- taberosity of, 159; vertebral, 189 ; -verte- 
. . bro-chondral, 1895 mee er 188 


9438; foot, | ies ducts of, 781 


ods of Corti, 762 
- Rolando, bed. of, 612; fiawre of, 616 


, ante- Root-of lung, 863 _ 
2 5 posterior, 394; hypochondriac, Roots of spinal nerves, 675 ; ‘of teeth, 768 ; 


of zygomatic process, 137 


| Rosenmitiller, organ of, 100, 914; nocedsciry , 


gland of, 749 
Rostrum of oe bone, 143; of corpus 
eallosum, 625 


Rotation, 264 


Rotatores spins muscles, 367 

Round ligaments of uterus, 914; relations 
of, to femoral ring, 932 ; of liver, 817 

Ruge of stomach, 799; of vast, go7 

; Rupture of urethra, course taken by urine 
_ in, 937 


Sac, lachrymal, 749; of omentum, 791 

Saccular secretory glands, 61 

Sacoule of vestibule, 763 

Sacculus laryngis, 852 

Sacra-media artery, §22 

Sacral arteries, Jateral, 531; canal, 121; 
cornua, 120; foramina, 119; 
7195 groove, 120; lymphatic glands, 588 ; 
nerves, 705; plexus, 705; vein, lateral, 
$74; middle, 74 

Sacro-coccygeal li ents, 283 

Sacro-iliac articulation, 282 

Sacro-lumbalis muscle, 364 e 

Sacro-sciatic foramen, greater, 226, 283; 
lesser, 227, 283; ligaments, 282 ; noteh, 
greater, 226, lesser, 227 

Sacro- vertebral angle, 119; ligament, 281 

Sacrum, 118; ala of, 121; articulations of, 
1233 attachment of muscles to, 123; 
development.of, 122, peculiarities of, 122; 
structure of, 121 ‘ 

Sacs, dental,’774 | 

Sagittal suture, 168 

Salivary glands, 779; structure of, 781 

ss eae nerve, long or internal, 702, 
chort, 709; opening, 419, 928; vein, 

external or short, 572, internal or long, 


J 
| Sal 
rs 72, anes | 
alpingo- pharyngeus, 354 
Sertonind cartilages of, 849 
Sarcolemma, 30 
Sarcous elements of muscle, 31 
Sartorius musele, 419 ®. 
sao pani of cochlea, 761 ; -vetibul of 4 
761: media, 725 ee ; 
Beale of cochlea, 761 i 
Scalenus aa 356, medins, 3565 poe 
gomhelé’ bone, qd) 214, (foot) 351; ; 
fossa of re 
Scapula, 1 ; articulations of, 200 5 attach. 
ment o muaelon ys 201 ; development. en 
of, 200; 96 ;:glenoid cavity oe 


s- 


of 1995 bead ¢ isp; "ipineil ty at 


| a. 
muscles of 3895 pine, 197 venter of, 
1 


ular artery, posterior, 491, region, 
eae of, anterior, 389 ; posterior, 390; 


566 
Seapulo-clavicular articulation, 287 
53 
Scarpa, foramina of, 155) 173 
BScarpa’s 534 
inacatite wry pire tubes of 875 


Sire ppd membrane, 729 

Schultze, cells of, 649, 730 

Schwann, white substance of, 36 

Sclerotic, 732 

Sciatic artery, 530; nerve, greater, 709, 
lesser, losis veins, 573 

 Scrotal hernia, 

Serotum, 895 ; of, 895 ; development 
of, 103; lymphatics ‘of, 590; nerves of, 
897 ; septum of, 8953 ¥ vessels of, 896 

baceous 


Seerotng lands St 


Second nerve, 649 

Sella turcica, 142, 170 

Semen, 902; liquor seminis of, 902 ; semi- 
nal granules of, 902; spermatozoa of, 902 

Semiciroular canals, 759 

- Semilunar bone, 214; cartilages of knee, 
3103 Aeay of Douglas, 376; fascia, 393; 
ganglion of fifth nerve, 652; of abdomen, 
720; valves, aortic, 840; pulmonic, 837 

Semimembranosus muscle, 43 

Seminal granules, 9o2 ; calle 899; tubes, 
899; vesicles, 900 

Semi muscle, 367 : 

Semitendinosus muscle, 430 

Senac, on structure of heart’s valves, 837 

SEnsEs, organs of the, 724 

Seren {ym auricularum, 839 ; crurale, 932 ; 

cidum, 629; of medulla oblongata, 612; 

of nose, 182; of, 729; pectini- 
forme, 893; of Pons arolii, 613; scroti, 

895 ; subarachnoid, 595 ; of tongue, 727 ; 

ventriculorum, 

Septum between bronchi, 855 


Serous glands of tongue, 727 

> a membranes, 9 
rratus magnus, 390; posticus inferior, 362 ; 
superior, 362 


Serum, 4 
Sesamoid bones, 257; cartilages, 729 
Seventh nerve, 663 


Shaft of a bone, its structure, 107 op 


Sheath of arteries, 47; of muscles, 30; of 
nerves, 39; femoral or crural,.929; of 
rectus muscle, 375 

Short bones, 107 

Shoulder, mule of 385, joint, 289; vessels 


and nerves of, 
cavity, greater and 


a on ape ar, 5195 avi, radius, 212; flexure 


of colon, ain : net oltre 796 ; noteh of | 


cskel paal 16 
Sinuses, pela 148 31 655 560 + cavernous, 
62; padres 563: teral, 561 ; longitu- 


, 560; rapa §60; ocel 
i; 560; transverse, 564 | 


_ sas ofan vethmoidal, t s frontal, 
134} monxillary,. F, 153 sphagolaal, 143. 


inferior, 563, superior, 564; 
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Bimuses of Vaal, sortio, 840; pulteonary, 


Binuses of heat of right auricle, 834 of lft, : 
839; of coronary | vein, 579, 835 
Sinus ciroularis i iridis, 737 | 


Sinus of j 
r 


He 557 
Sinus of ki 83 
ae 
us 190, 
Sixth airy 662 
ahaa ni a of ng pieces, a 
kin, General Anatomy of, 53; appen 8 
of, 56; areole of, 55; corium ef, 55; 
cuticle of, 53; derma, or true akin, 55; 
development of, 87; epidermis of, 533 
furrows of, 56; hairs, 57; muscular fibres 
of, 58; nails, 56; nerves of, 56; papillary 
layer of, 55; rete mucosum of, 53} . 
eeous glands of, 58 ; sudoriferous or psa 
glands of, 58; tactile corpuscles of, 41 ; 
« vessels of, 56 
Sxuxu, 126, 169; anterior region, 178 ; base 
of, external surface, 173, internal aurface, 
170; fossa of, anterior, 170, middle, 170; 
posterior, 172;-lateral region of, 176; 
tables of, Irs ; vertex of, 169; vitreous 
table of, 108 
Slender lobe of cerebellum, 642 
Small intestine, cellular coat of, 804; mu- 
cous coat of, 804; muscular coat of, 803 ; 
serous coat of, 803; simple follicles, 806 ; 
valvule conniventes, 804; villi of, 804 
Small inteatines, 801 ; stodsnain 802 ; 
ileum, 803 ; jejunum, 803 
Socia parotidis, 780 
Sémmerring, yellow spot of, 739 
Soft palate, 777 ; aponeurosis of, 778; arches 
or pillars of, 778; muscles of, 352; struc- 


Solax plexus, 720 
Sole of foot, muscles of, first layer, 441, 
second layer, 443, third layer, 444 
Soleus muscle, 4 
Solitary glands, as, B07 
Somatopleure, 71 
Space, anterior perforated, 621; aciaw, 
493; intercostal, 189 ; popliteal, 540; 
posterior perforated, 622 
Spaces of Fontana, 737 
ee Gs ARTERY, 521, ; canal, 920; 
806 ; eee al ian ok B 
; lymphatics 7; DETVEs OF, 697 ; 
sree to femoral ing 932; eins of 
f in inguinal caps , 920; veins 0 
896; fascia, external, 372, 918; plexus of 
nerves, 721, of veins, 575; ves, 575, . 


896 
 enacbiaaaes 899 
902 
beno-maxillary fiasure, 177; fossa, gt) 
» 101; 


Bp 
Spheno-palatine artery, 473; foramen 
O57 5 anal 6553 notch, 


168 
Seed iem 141; “trtioulations of, 1463 
pyr eset of, pps wings . 
146, 
of lag, lesser wings of, 144, pterygoid , 
ae of, 145, rostrum. of, 1433 spinous. 
hima of, 1444. vagal Processes. of, 


| Spbimoldal fama, i443 marvon ny 6633 
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of palate, 161; sinuses, 143; tur- | Sternum, 184; articulations of, 188; as ce 


Pinated ted bones, 145 

Sphincter muscle of bladder, 886; of rec- 
tam ovr 935, internal, 935; of 

Spine! ar arteries, anterior, 489, lateral, 489; : 
posterior, 489; median, 489; canal, 126 

Spat sich oa development ” 773 
arachnoid of, 595; arrangement 0 V 
and white matter in, 599, cehtral pet 
of, 603, central ligament of, 596, columns 
of, 597, dura mater of, 594, fissures of, 


597 dctal apiionagre of, 597, com- 
missure or, 597, m vevatiee of, 
599, peementcs denticulatum of, 596, 


m 94, neuroglia of, 599; 
pia mater nae ce roe sections of, 598, whit 
commissure 598, white matter 
99 

Sree accessory nerve, 672 

Spinal nerves, 675; arrangement inte 
groups, 675; branches of, anterior, 676; 

ior, 676; development of, 84; origin 
of, if cord, 602 ; » 676; origin 
of roots, anterior, 675: aterior, 675 

Spinal veins, 560, longitudinal anterior, §70, 
posterior, 71 

Spinalis colli muscle, 366; dorsi, 366 

SPINE, 108; General Descri soe of, 124; 
articulgtions of, 265; development of, 77; 
ossification of, 116 

apa of bones, ethmoidal, 142; of ischiam, 
226; nasal, 134, anterior, ! 56, posterior, 
159; pharyngeal, 128; of pubes, 227; of 

scapula; 196 


Spinous Poe tiag of ilium, 225, of sphenoid, 
144, of tibia, 240, of a 109 

Spiral canal of cochlea, 761 

Splanchnic nerve, greater, 718, ats 718, 
amallest or renal, 718 

Splanchnopleure, at 

Srizen, 826; capillaries of, 829; fibro- 
-elastic coat of, 827, lymphatics of, 591, 
830; M alpighian corpuscles of, 829, nerves 

e of, 830; proper substance of, 827; rela- 
tions of, 826; serous coat of, 827; size 
and weight, 826; of, 828 ; structure 
of, 827; trabecule of, 827; veins of, 830 

Splenic artery, 517, distribution of, 829; 

xus, 721; corpuscles, 829; vein, §76 

Splenium of corpus callesum, 625 

Splenius muscle, 363 

Spongy portion of aren 888 ; tissue of 

@, 107 

rear ata suture, 168; Sarigial 
guture, | 

ao portion of temporal bone, 136 
Stapedius a 757 

ere 756; 1 ae ligament of, 757; 

Vv 155 

orgs ent, 276; plexus of kidney, 

79 


Stenson, foramina _~ 155, 173 

Stenson's duct, 780 

Sternal end of clavicle, fracture of, 410; 
ae 188; ligamenta, 280; perves, 


sero lava wl och rg 285 
Sterno-hyoid m 

ee ed ee 342; artery, 468 
Bterne-thyroid muscle, 344 


pe SRP eT LS 
a raseeeertnsp een emnetn eeu enereiensiensientehe ea enia cial se 


ment of muscles to, 188, development 
187, ligaments of, 280 

STomack, 790; a in lor eerie 
797; alveoli of, 800 7s 
areolar coat of, igh caver “ 797 
parece Si fandus of, 796; 
gastric follicles of, 800; lenticular ds 
of, 801; ligaments of, 797; lym 
of, 721; mucous membrane of, 799; 
muscular coat of, 796; orifices of, 797; 
peptic glands of, 800; pyloric glands of, 

; pyloric end of, 7903 ; pylorus, 798; 

serous coat of, 798; splenic end of, 796; 
structure of, 798; surfaces of, 797; vessels 

, rig yhieh of, Dal 

sinus, § 
ht tubes of kidney, 876 
Siratform fibro-cartilage, 1 
ae cinereum, 637; ; cornewn, 53; luci- 


55; 0 ticum, 937 
sin 2 tosptedi es, 625; laterales, 625; 
. of muscle, 32 
Striped muscle, 30 
Stroma Ai ovary, 9II 
Sole eater muscle, 34 
yoi ligament, ae > muscle, 346; 
nerve from facial, 665 a 
Stylo-mastoid a 468; foramen, 140, 
Bion Si ary ligament 
y0-m ent, at 34! 
Stylo- pea hc muscle, 3 
Styloid process of tempo ‘boast 140; of 
radius, 212; of ulna, 209 ® 
Subanconeus muscle, 395 
Sabarachnoid space of train, 605; of cord, 
595; fluid, 606; 595 
Sube vian arteries, 483; branches of, 4875 $ 
first part of, left, 484, right, 483, 
arities r 485; second portion o 484, 
third, 485, surgical anatomy of, 486; 
groove, 190; nerve, 684, triangle, 476; 
vein, 566 
Subclavius muscle, 386 
Subcrureus muscle, 422 
a tale space, 605 5. ‘ 
ublingual artery, 464; fossa, 164; gland, 
781; vessels aes of, 781 e 
Sublobular veins, 8 
sapere rath 6b fossa, 164; gan- 
glion, 662; gland, 780; nerves of, 781; 
vessels of, 7 ; lymphatio gland, 583; 
triangle, 47 
‘Submental artery, 466; vein, $55 
Sub-occipital nerve, 677; posterior branch 
of, 677; py 488 
| Sub-peduncular lobe of cerebellum, 642 
Sub-pubic ligament, 284 
Subscapular sponenrosis, 389; artery, 497 ; 
Subeonpuac pda 
muscle, 3 
Substantia cinerea geatnees, 601 
Substantia perforata, 621 
Sudoriferous 58 
reel of ie 616 
er I 
a andr aa. 
uperciliary 13 
Superficial Beisrerot cervical artery, 
491; circumflex iliac artery, 538; petineal 
| artery, 529. 


\ 


: 974. | ae : 7 :. - IRD x. s 


=~ enhenaetes vole ‘axtery, 


axillary bone, 351; : articulations 
cr srrnor bean of ‘muscles to, 156; 
et ent of, are nerve, 655 
ge 
ater , -§0r; tur 
ook 154, Faded paral 5 Vena CAVE, 568 


Bupinator awe ae oe 402 ;" longus, 
400 | 
Supra-clavioular nerves, 680 


Supra-hyoid 346 
Supre-uargaa onvoltin 617 
Supra-maxillary nerves from facial, 66 
Supra-orbital arch, 133; artery, 480; ea: 
te I roses 178; nerve, 653; notch, 134 
prarenal arteries, 520, capsules, 881 ; de- 
‘velopment of, 99 ; nerves of, 883 ; vessels 
33 plexus, 720; veins, 57 
Peabgc lr artery, 490; nerve, 6384 ; 
notch, 199 


Supre-spinales muscles, 368 

Supra-spinatus muscle, 390 

Supra-spinous ligaments, 267 ; aponeuronis, 

390 

Supra-trochlear foramen, 205; nerve, 653 

Sural arteries, §42; veins, 573 

SURGICAL Awatoxy, of abdominal aorta, 
514; of anterior tibial, 545 ; et arch of | 
pibtealahat of axils, 4943 © f axillary 


artery, 4 
of base of bladder, 942 ; of brachial artery, | 
© 500; bend of elbow, 499 
of common carotid artery, 460; of com- 

re iliac artery, 523; of dorsalis pedis, 


546 
of external carotid, 463; iliac, 532 
of facial artery, 464; of femoral artery, | 
yr 36; of femoral hernia, 925 


431 
of inguinal hernia, 916; of internal carotid, 
478; of iliac arteries, 526; of ischio-rec- 


bs eer 934; of innominate artery, 


olaryngo hy eal region, 858 ; of ingual 
ry: 4 

oof tail of eye, 331; of muscles of lower 
extremity, 445; of ‘soft palate, 354; of 

m of upper extremity, 410 

of esophagus, 7 
- of as, oa. 936; of popliteal artery, 
542; of posterior a 548; of Pro- 


state gland, 941 
: radial artery, 504. 
of Scarpa’s tri » $34 | 
of ponhiabdieiey aes 343 ! 
. subclavian ‘hr 46 
cL alpeh, 490) of tons poral 
439; of artery, 4703 
of + soe ga 510; of triangles of 
neck, 473 
of ulnar artery, 507 
ligament of i Incus, 7573 of lens, 


7453 of. liver, 8163 cal ie 7565 of 





Sutural ligamant, 25 a 
Surtns, basilar, 68: ee " etalk 
168 ; aihnio-sphenoidal, 168 ; ethmoife 
frontal, 1683 ‘frontal, Bit) 136, 168; 
fronto-parietal, 168; ‘fronto- oidal, 
168 ; intermarillary, 178; 
178; interparietal, 158; lam 
. masto- — 168 ; bre bicins 168, 
- occipito-parietal 1683 petro-cecipital, _ 
168; petro-sphenoidal, pe sagittal, 168 ; 
o-parietal, 168;. squamo-parietal, 
; equamo- pheneida, 169 ; cape 
ee transverse, I a 
Swallow’ 8 nest y cerebellna, 641 
Sweat-glands, 58 
Sylvius, peat of, 6163 aqueduct of, 632 
SympaTartic NERVE, 40, 7135 por- 
tion, 715; cranial ion, 715; lumbar 
portion, 718; pelvic portion, 719; tho- 
racio portion, 717 ; plexuses, 719; cardiac, 
% 719; pity 720; hypogastric, 723; 
pelvic, 7235; 80 


» 720 
| Syaiphysis of j jew, 163; pubis, 228, 284 


arthrosis, 2 
adage 260 
SYNOVIAL MeMBRANE, 60, 259, articular, 260, 
bursal, 260, vaginal, 260. See also Indi. 
vidual Joints 
System, Haversian, 21 
Systemic arteries, 449; veins, 552 


| | ables of the skull, 107 


Tactile corpuscles, 41 


626; vio 
Tapetum lucidum, 2 a nigrum, 742 
Tarinus, horny band of, 627 
Tarsal bones, 246; ligaments, 317; carti- 
ues of eyelid, 7463 jigament of eyelid, 


746 

Tarsal artery, 546 

Tarso- saelatareal articulations, 319 

Tarsus, 246; articulations of, 317 ; synovial 
membranes of, 320; development of, 256 « 

Taste-goblets, 726 

Txxrn, 768 ; bicuspid, 769; body of, 768; 
canine, ; cement of, 773; crown of, 
768; crusta petrosa of, 773; cortical 
sul of, 7733 cuspidate, 768; deci- 
duous, 770 ; wi of, 771; 
dentine wy 7713 devopmen of, 773; 
enamel of, 772; eruption of, 776; eye, 
768; false molars, 769; fang of, 768 ; 
general characters of, 768; growth of, 
776; incisors, 768; intertubular sub- 
stance of, 771; ivory of, 772; milk, 768, 

779; rg 1893 ‘multiouspidate, 769; 
‘permanent, ; pulp-cavity of, 770; 
root of, 768 ; pre dor of, 770; tempo- 
rery, La 770; -true or large molaze, - 
769; wisdom, 770 - 

Tegmentum of crus. cerebri, 623, 639 

‘Temporal 


| Tenia hippocam i 627; sewmi-circularis, 


INDEX. 975 


emporal fascia, 336 ; fossm, 176; 


aa muscle, 3 7, nerves of enrelo 


a 134, 136) 1 176;  aukure, 1393 veins, 


sefape cartilage, 16; Bren: 768, 770 


nerve, 665 ; malar, 6553 
“"toglay articulation, 273; maxillary 


Tibia, 240 ; 


superior, 463; surgical anatomy of, 463 ; 


axis, 490; branches of icseerri rey 17} 
mine lg foramen, 229; 
7173 867: : isthmug of, 7 


phatios of, §93; veins, hey ily 5 
middle, 557; superior, 557 

articulations of, 244, attach- 
ment of muscles to, 244; creat of, 242; 
development of, 244; fracture of shaft of, 


se enoidal lobe, 618 *® 447 ; nutrient of, 549; spinous 
phen 4353 palpebrarum or oculi, | ne of, 240; tu eof, a4r 3 Fabercaliien 
of, 240 


tcalonpcenteal, or cordiform, of diaphragm, Tibial artery, anterior, 544; branches of, 
381; conjoined of internal oblique and | 545; peculiarities of, 5453 surgical ana- 
transversalis, 372,919; of wrist, 405; of bony of, 545 3 tomer a 547 5 branches of, 


hamstring, 430 548; peculiarities of, 548 ; surgical ana- 
Tendon, structure of, 323 tomy of, 548; lymphatic glands, 587 : 
Tenon, capsule of, 731 nerve, anterior, 711; posterior, 709; 


Tensor palati muscle, 352; tarsi muscle, 
329; tympani muscle, 757; canal for, 
141, 7553 © femoris muscle, 419 ” gees 

Tenth nerve, = 

Tentorium cerebelli, 605 


current tae 545}; veins, anterior, 573 3 ’ 
ais apo muscle, 432; posticus 


437 
Dibio. ae articulations, 313; region, 
Teres m&jor muscle, 3913; minor, 391 anterior, muscles of, 432, posterior, 433 
Testes, 897; coni vasculosi of, 899 ; cover: ' Tibio- tarsal ligament, 314 
ings of, 897 3 development of, 100; tunica Tongue, 724; arteries of, 727; fibrous eep- 
reper 898 ; vaginalis, 897 ; vasculoss, tum of, 727; frenum of, 725; rape 
bernaculum testis, : lobules glands, 726; mucous membrane of, 7 
He me lymphatics of, 590; mode of muscles of, 349; nerves of, 727; aril 
descent, 902; rete testis, 899; size and . of, 725; serous glands of, 727 , 
weight of, 897; ; structure of, 898; tubuli Tonsillar nerves, 669 
seminiferi of, 899; vas deferens of, ge>; Tonsillar artery, 466 
vase efferentia of, 899; vas reota of, 899; , Tonsils, 778; nerves of, 779; vessels of, 


vas aberrans of, 900 | 779; of cerebellum, 641 ® 
Thelamencephalon, 83 | Torcular Herophili, 129, 560 
Thalami optici, 632 Trébecule of us cavernosum, 893; of 
Thebesii vene, 578 ; foramina, 579 a 827; of testis, 898; of fo-tal skull, 
Theca vertebralis, 5 


Thigh, muscles of back, 429; deep fascia, on 855; cartilages of, 857 ; glands ry 
fascia lata, 418; puperficial fascia, 417, 857; relations of, 855; structure of, 
925; muscles of ‘font, 417 surgical anatomy of, 858; vessels eo 

Third nerve, 650; ventricle of the brain, ! nerves of, 857 


632 


clo-mastoid muscle, 366 


Thoracic aorta, 510; surgical anatomy of, | apemeasage [ 858 


e 510 


Thoracic artery, acromial, 497: alar, 497; 


long, 497 ; pets 497 
Thoracic duct, 581 4 
Thoracic ganglia of sympathetic, 717 


Thoracic nerves, saa 685; posterigy, or | 


long, 684 


ds, 748 


| Tractus rinternedio -lateralis, 602 
Tractus opticus, 649 
Tragicus muscle, 751 


750° 


Tragus, 
Transversalis fascia, 921; muscle, 374 


—— colli artery, 491; muscle, 


3 

—— — of renee 489; $y fe 
° SFI; artery, 4691 em: 5 > mB- 
sure of brain, 629; 838) liga 


Thoracic region, enn of anterior, 384; 


3 
THoRax, lar cblec Desert tton of, 831; ase | 
of, 831; bones of, 1 + boundaries of, 


831; cutaneous nerves of, anterior, 695 ; | ment of atlas, 270; thi spell of kre, 
lateral, 695; fascie of, 377; lymphatics 310; of scapula, 289; ti tibio-fbular, 3145 
of, 592, muscles of, 377; passing meso-colon, 796; process of a vert 
through upper opening of, 831 109; sinus, 564; suture, gern 
sonst articulati with carpus, 300; | Transversus auriculee, 7513 
of, 406 perinsi, 838 ; perinai (in pean’ 
Thymus gland, 869; lobes of, 869; lym- | Trapezium hone, 216; of pons, 613 
phatios of, 59 Trapezius muscle, 358, 
Tuyro-aryiencs muscle, 85 ; ia bone, 21 er es gi 
Thyro-arytencid ligament, inferior, 851; | Triangle, infemor carotl ; ’ 
superior, 851 of Hesselbach, 923; of neck, ange- 


Thyro-spiglottie Hgament, 850 . | Ser 743 poor 75) omnia 475 





piglottideus 5343 subclavian, 476; smb- 
See | St 
Thyrold artery, iaferlor, 490; middle, 4 455 ilangular liggposod of abdomen, 372, 919 3 


‘3-of prethra, 
 eartilage, 295 ~ 
. Driangularis aterni oy ae 

a extensog cruris, 421; extensor eubiti, 
aries Ay valves, 8 : 

eo Weenies: nerves, 651 
ae of. bladder, 887 
Trochanter, greater, 234} Jeseer, 235 
Troshanteric fossa, 234 
Trochlea of humerus, 205 
Trochlear mh 651 
ae Pelvis, 2 a ligamenta of . bladder, 
| : ribs, 1 luteum, 913 
’ artioulatic 


x of, 264 a aaa pepe of, 337 
Tube, nustechian, 7 7353 pian, 910 
Tuber cimereum, 622 ; ‘ahi 227 
Tubercle, of the clavicle, gl ce of the fem 
235 5 ‘genital, 102 brymal, 1543 ; 
Jaminated of Scualtna 641; of Lower, 


835; for odontoid Hgsnentq, Pld. of . 


Rolando, 612; of scapboid, of ‘carpus, 
214, of tarsus, 251; of the tibia, 2413 
of ulna, 208; of zygoma, 137 
ubercles, genial, 164; of es 189 
Tubercula 
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Tuberosities of humerus, 
Tuberotity of ischium, 227 5 maxillary, 
sity of ischium, 227 ; ma 1525 

of palate bone, 160; of radius, 211 
in bronchial, 855: structure of, in 


lung, 864 

Tubular secreting glands, 61 

Tubular substance of kidney, 874 

Tubuli, dental, 771; of bide 876; lacti- 
feri, 915; seminiferi, 8 993 uriniferi, 8743 

Tuft, vascular, in Malpighian bodies of 
kidney, 874 

Tunica aaeteey ©. 8 Ligh 
oxary, 912; Ruyschi 
897; vaginalis aan B98, reflexa, 808 ; 


Vv 


Tunica Ys grees oculi, 731 
Turbinated bone, “superior, 148; inferior, 
_ 161; middle, 148 


greater and 


@, Rim ; of 


¢ympanic artery, from internal carotid, 
479; from internal maxillary, 470; bone, 
141; nerve, 668, 758; of facial, 665; 
plate, 137; ring, 141 141 

TYMPANUM, 7 alll ES har pn of, 757; cavity of, 
753; membrane of, 755; mucous mem. 
brane of, 757; muscles of, 7575 nerves, 
of, 7573 ossicula of, 756; veins of, 757. 

Tyson's glands, 892 _ 


Ulna, 206; articulations of, 211; ee oe 


' process: "of, 208; olecranon 
208 ; development of, 2113  wiericag 
coronoid of, 4123 of arpoeoieg 
412; of 413; muscles attached to, 
irs ae cavities of, pol aye 


$ tubercle 
oie eg ey ‘rsaebos of 508 ; peou- 
aoe 7, surgical 
Ee régurrent, anterior,. "508: 


ioe S08 vein, auterior, 5653 - posterior, 
a eee 


anatomy of, 
ic glands, 586 ; nerve, 690} 
_ poste- 


Umibilics! arteries in + fasts, 90,'843 + how yo 
obliterated, $46 5 cord, 77; fissure of 


: eet B18; region, contents sof 987 $ Vein, 


90; how obliterated, 843 ; venial, 71 


Upabilicus 71, 377. 


rm bone, 218; ‘process of eahinvid, 
=e = 


Uncinate lobe, 619°. 
Ungual phalanges, 221 
Unatriped muscle, 33: 
Upper extremity, arsaroe of 483 ; bones of, 
193; fascia of, 382; ligaments of, abi 
lymphatics of, 585; muscles cf, 382, 
nerves ne rr surgical anatomy of, 410; 
vane ef Recta i 


east a ceatleaae 881; nerves of, 881: . 
vessels of, "881 
URETHRA, development of, 103; male, 887 ; : 
bulbous portion of, 888; caput gallinaginis, 
888 ; membranous portion, 888 ; prostatic 
portion, 888; sinus of, 888; rupture of, 
course taken by urine, 937 ; sinus pocularis 
of, 888 ; spongy portion hs 888 ; structure . 
of, 889 ; verumcntanum, 888  famale, 906 
Urinary organs, 872 ; development of, 97 
Urogenital sinus, 102 
Uterine arteries, 527; plexus, 723; plexus. 
is of Henge 
TERUS, ; ap a5 
vites of, 909; broad ligaments of, gos ; 
Gavity of, 908; development of, 100; 
ganglia of, 723; nerves of, 723; in foetus, 
910; fundus, body, and cervix of, 908 ; 
ligamenta of, 908; lymphatics of, 590; 
pa menstruation, 910; in old age, 910; 
after parturition, 910; during pregnancy, 
910; at puberty; 910; round ligaments 
of, 914; shape, position, dimensions, 908 ; 
stvucture of, 909; vagsels, 909; nerves of, 


Uteras jmssontinas, or utriculus hominis, 
100, 
Utricle a vestibule, 763 


of, O10; arbor 


‘Uvea, 7 


737 
Uvula of throat, 778; of cerebellum, 641: : 


vesicse, 887 
Vi ie oe of, 907; lymphatics 
kc 599; ef, 905 
dt 527 ; plexus of nerves, 723; 
exus of veins, 574; portal plexus, 821 : 
Process of temporal, 137, 140; of 
‘e sphenoid, pl Lo aby of oot a So; 
agus nerve, ganglion of r 03 
oa co of, 670 | 
of cerebellum, 640 
mK on sinuses of, 452, 838, 840 
Vales of Bauhin, 809; coronary, 836; : 
oystts duct, 823; Eustachian, 835; of 
, 823; of Hamner, 749; ileo-: ; 
cecal, 809 ; of Kerkring, 804 ; mitral, 840; 


. of Viewssens, 634 a 
Valves. in right auricle, 8 5 3’ semilonar 

| Bat fio, . $40; nic, 837; tricuspid, 
8373 of $05 of veins, 495. 

Valvuis conniventes; 804. . = 

_ Vas deferens,:900 ; wiencbire of; 9093 eee: 
TANS, 900. . s 


‘Vasa abstrentia, from beadhial artery) per : 
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» 
__ afferentia of lymphatic glands, 581; bravia | V Vurx (continned) 
arteries, 517; veins, car offereatia ‘of "pee 555, ser a Hon 385 


testis, 29, lenient “f » 581; pancreatic, "saga 
vasorum 0 arteries, 473 veins, 50 paroti 
intestin tenuis oo 5183 recta, 850. ae suri phrend are ae 
system, gen anatom: 8 §735 
mee ; peculiarities Hh 5733 = 552, ma ie maa 
3} pterygoid 553 
cope eon ee adic external, 2; internal, 573; 
Vaatus externus muscle, 421; internus and ta » §53 ! aa 
crurenus, 421 oe ; ranine, renal, 
Vane, Gonoral ‘A oh 8 eres 565; 555) 5575 875s 
m 552; coate of, 49; development Bk maotlss 743 lateral, 574; salva- 
of, 92, m muscular tissue of, 49; plexuses tella, 565; ai tinpabaltl hie 
of, 552; size, form, ete., 552; structure of, 572; in ial or long, 572) 921 925 sciatic, 
493 valves of, 49; vessels and nerves of, 50 5733 eral ets 5753 
VEING OR Vem, Descriptive Anatomy of, 557; 2 ; 598) pare 
5533 of ale nasi, 555; > 5555 mastoi 5563 ; 
articular of kneo, 573; av itory, 764; lobular, 820, Bars > sub erp ; 


auricular anterior, 555 ; posterior, 556: submental, 5553 superficial, $52; supra- 
pret ene : arene eo lower, 569 ;* orhita], 5553 i; dloery 576; supra- 
Ne tes? t, 508 556; sural, 573; remands 2 
bal B53 baatver versal 571; 0fbone, » temporal, 5553 mil, 955 ae. 
21; eee 500 : brachio- cephalic or maxillary, 5555 "i hictoe, T68 | 
pl aera 507; ‘bronchial, 569; bue- | sonny 5573 superior, 557; tibial an- 
733 posterior, 573; transveree 
ceri 56; 554 
‘oo anterior, 5655 deep, 566 ; posterior, 
43 





cal, 555 
cardiac, 578, anterior, 578, great, 578, 
posterior, 578; cardinal, 93; cava 


superior, 568, inferior, 574 ;- cephalic, | 565; umbilical, 8 

565 ; ‘cerebellar, 560; pub 559; ° vaginal of liver, Bars vasa brevia, 577; 
cervical, ascen » 5 38 ; deep, 558 ; vertebral, 567 ; Vidian, 557 

choroid of brain, $60; ciroumflex, file, Vzms, plexuses of, ovarian, §75,914; pam 
573) On are 5723 " eondyfoid poste- | piniform, S75: 897, 914; pharyngeal 
rior, §§8, 561; of corpora cavernosa, 557, pterygoid, 555; spermatic, 5746, 
893; of corpus spongiosum, 574; of , 896; u an 574; vaginal, cope les 
corpus striatum, 559; cystic, 578 | * prostatic, 5 


deep, or ven comites, 553; dental in- | Velum lem Ty palati, 777 ; interpositum, 
ferior, 555; HE digital of d, 566; of 631 
diploe, 558 ; dorsi-spinal, 5693 of penis, — ery superior, 568 ; inferior, a : 
5743 dorsalis nvsl, 5555 pe 573 tal, 93 


epigastric, $73; superficial, $72; of eyo- vous comites, 553; hepatics revehentes, 923 
ball, : advehentes,92; Thebesii,orminime cordia, 





74 
facial, 555; femoral, 573 ; frontal, 554 578, 842; — 736; inter-lobulares 
of Galen, 3593 gastric, ys eno epi- of kidney, 879 ; reots of kidney, 879 
ploic, 576, aie gluteal, Venter of , 225; of scapula, 196 
oe 573; of heat Ace hepatic, | Ventricle of Aranti tius, 609 


Ventricles of brain, third, 632; fourth, 644; 
te common, 574; external, §73; inter- lining memibrane of, 645; fifth, 629; 
nal, 573; ilio-lumbar, 574 ; inferior cava lateral, 6255 of corpus , 624; of 
5743 Semoxninaie, $97 : interco gu- heart, left, 839; right, 836; of larynx, 852 
67; interlSbular, of kidney, Vermiform process of cerebellum, superior, 

79 ; off ver, 820; intralobular of liver, 640, inferior, 640 

$ intero teroaseous of forearm, 566 Vernix onseoss, 88 

jogulae anterior, 556; external, x06 “ex. | Vertebra prominens, 113; development of, 


ternal posterior, 5563 internal, 557 118 


of kidney, 879 Vertebrie, 108 ; ere pid ; A prs 
labial inferior, 1 355: superior, 555; laryn- of, 1163 dorsal, II eral characters, 
geal, 568 ; iateral sacral, i743 lingual, 109; ligam ligamenta 0 653; lumbar, 1153 


Hage ae liver, 821; longitudinal inferior, sacral, 118; eae 116 


bar, ascending, 575 Vertebral aponeurosis, 62; artery, 488; 

in ; 55 sacending, 97 5553 column, 124; actrarin e of, 265 ; H  onsii. 

snyiniran 0; mann 555 ate foramen, 110; ligamenta, 
median cutaneous, §65; basilic, 565 ; ot region, bruscles of, anterior, 3553 7 


cephalic, 565 ; med ci sores Ugo feral, 3565 Pa pig aa 


mesenteric inferior, 576; superiqr, 576 Variebro tera ae og 


nasal, 55 Vertex 
obli a, S79 bt obttiirator, Vertical plate cate bone 159 

Pr 6; esophageal, or hdbatinie 565; | V Veramontanum, 

ovarian, Vesical artery, infericr, 526 middle, 526; 
a 566; | " mpeioe, 506; plarus of nervn, 723 


Vesico-uterine ligaments, go8 

Venicula prostatioa, 888 

oe séminales, 900 ; vessels and nerves 
2 

Venicrlnr nervous matter, 34 

Vestibular artery, 764; nerve, 76 

Vestibule of ear, 759; aqueduct of, 140, 759; 


Taichi 
es mm, 
Vibriase, 728 ; 


Vidian artery, 473; canal, 145; nerve, 658 
Vieussens, valve of, 634 ; oe 
Vill, Bog e,@ s e 
Viacera, position of, in abdominal regions, 
787 ; pelvic, position of, at outlet of pelvis, 
I 


Viscoral arches ( , 81 as 


ae I ich ae eR Ce Pp GR get : 
INDEX, 


Waters, Dr,, researches on the Inng, 865 
Watney on the structare of villi, Sos; of 
0 


Weight 


Windy, deamon of, 789} ligumanh of, $08 

ow, foramen : 

Wolfen body. kg 

Womb. See Goal ry 

Wormian bones, 150 

Wrisberg, cartilages of, 849; ganglion of, 
719; nerve of, 687 

Wrist-joint, 296 

Wry-neck, 343 


sXiphoid appendix, 186 


Vitelline membrane, 64; spheres, 65, circu. | 
lation, 88 ' Y-ligament, 304 : 
Vitellus, 64 | Y-shaped centre of acetabulum, 229 
Vitreous humour of the eye, 743; table of Yellow elastic fibrous tissue, 12; cartilage, 19 
the skull, 107 _ | Yellow spot of retina, 739 
Vocal cords, inferior or true, 851; superior | Yolk, 64; cleavage of, 65 
or false, 851 
Voice, organs of, 847 ' 8 
Voluntary muscles, | Zinn, ligament of, 330 


30 
Vomer, 162; ale of, 162; articulations of, 
163; development of, 163 
Vortex of heart, 841 
Vulva, 904; development of, 103 


Wagner, tactile corpuscles of, 41 





Zoka, fasciculata, 882 ; glomerulosa, 882; 
reticularis, 882; vasculosa, 912; pellu- 
cida, 64 

Zygoma, 136; roots of, 137 ; tubercle of, 137 

Zygomatic arch, 177 ; fosse, 177; lympha- 
tic gland, 583; process, 158 

Zygomaticus, major muscle, 333; minor, 333 
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LOUDON. AN ENCYCLOPAEDIA OF PLANTS. By J. C. 
LOUDON. Comprising the Specific Character, Description, Culture, His: 
tory, Application in the Arts, and every other desirable particular respecting 
all the plants indigenous to, cultivated in, or introduced into, Britain. Cor- 
rected by Mrs. LOUDON. 8vo, with above 12,000 Woodcuts, price 423. 
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MARTIN. NAVIGATION AND NAUTICAL ASTRONOMY. 
Compiled by Stafl-Commander W. R. MARTIN, R.N., Instructor in 
Surveying, Navigation, and Compass Adjustment; Lecturer on Meteorology 
at the Royal Naval College, Greenwich. Sanctioned for use in the Royal 
Navy by the Lords Commissioners of the Admiralty. Royal 8vo, 18s. 


MEYER. MODERN. THEOR|ESS” OF CHEMISTRY. By Pro- 
fessor LOTHAR MEWER. ‘Translated, from the Fifth Edition of the 
German, by P. PHILLIPS BESON, D.Sc. (Lond.), B.Se. (Vict.), F.C.S., 
Professor of Chemistry, Durham Collegeof Science, Newcastle-on-Tyne; and 
W. CARLETON WILLIAMS, B.Sc. (Vict.), F.C.S., Professor of Che- 
mistry, Firth College, Sheffield. 8vo, 18s. 
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MILLER.— WORKS by WILLIAM ALLEN MILLER, M.D. D.C.Lo 
LL.D., late Professor of Chemistry in King's College, London. 


THE ELEMENTS OF CHEMISTRY, Theoretical and Practical. 


Part I. CHEMICAL PHYSICS. Sixth Edition, revised by HER- 
BERT McLEOD, F.C.S. With 274 Woodcuts, 8vo, price 16s. 


ParT II, INORGANIC CHEMISTRY. Sixth Edition, revised 
throughout, with Additions by C. E. GROVES, Fellow of the Che- 
mical Socidties of Landon, Paris, and Berlin. With 376 Woodeuts. 
S8vo, price 24s. 


Part III. ORGANIC CHEMISTRY, or the Chemistry: of Carbon 

Compounds. Hydrocarbons, Alcohols, Ethers, Aldehides and Parafinoid 
® _ Aeids, Fifth Edition, revised and in great part re-written, by H. E. 
ARMSTRONG, F.R.S., and C. E. GROVES,"F.C.S. 8vo, price 315. 6¢. 


MITCHELL. MANUAL OF PRACTICAL ASSAYING. By 
JOHN MITCHELL, F.C.S. Sixth Edition. Edited by W. CROOKES, 
F.R.S, With 201 Weodcuts. 8vo, price 31s. 6a 


GENERAL SCIENTIFIC WORKS 


NOBLE. HOURS WITH A THRE-INCH TELESCOPE. 
By CAPTAIN W. NOBLE, F.R.A.S.. &c. With a Map of the Moon. 
Crown Svo, 4s. 64. 


ODLING.: A COURSE OF PRACTICAL CHEMISTRY, Arranged 
fir the use of Medical Students, with express reference to the Three Months’ 
Summer Practice. By WILLIAM ODLING, M.A., F.R.S. Fifth Edition, 
with 71 Woodcuts. Crown 8vo, price 6s. 


OLIVER. ASTRONOMY FOR ‘AMATEURS: A PRACTICAL 
MANUAL OF TELESCOPIC RESEARCH IN ALL LATI- 
TUDES ADAPTED TO THE POWERS OF MODERATE 
INSTRUMENTS. Edited by JOHN A. WESTWOOD OLIVER, with 
the assistance of T,. W. BACKHOUSE, F.R.A.S.; 8. W. BURNHAM, 
M.A., F.R.A.S.; J. RAND CAPRON, F.R.A.S.; W. F. DENNING, 
F.RAS.; T. GWYN $ELGER, F.R.AS.; W. $. FRANKS, 
F.RAS.; J. E, GORE, MpRLA, F.RAS.; SIR HOWARD 
GRUBB, F.RS., F.RAS.; W. MAUNDER, F.RA.S.3; and 
others. Ilustrated. Crown Syo, as, dd", 


OWEN. THE COMPARATIVE ANATOMY AND PHYSI- 
OLOGY OF THE VERTEBRATE ANIMALS, By Sir 
RICHARD OWEN, K.C.B. &c. , With 1,472 Woodc:ts. 3 Vols. vo. 
£3 135. 6c, 


PAYEN. INDUSTRIAL CHEMISTRY; A Manual for use in Tech- 


nical Colleges or Schools, also for Manufacturers and others, based on a 
Translation of Stuhmann and Engler’s German Edition of Payen’s Precis de 
Chimie Iudustriedle, Edited and supplemented with Chapters on the Chemistry 
of the Metals, &c., by B. HI. PAUL, Ph.D. With 698 Woodcuts, Medium 
8vo, price 42s. 


REYNOLDS. EXPERIMENTAL CHEMISTRY for Junior Students. 
By J. EMERSON KEYNOLDS, M.D., F.R.S,, Professor of Chemistry, Univ. 
of Dublin. Fep. 8vo, with numerous Woodcuts. 


Part 1.—~Jndtoductory, price 1s. 6d, 


Part IL—Aon-A©etals, with an Appendix on Systematic Testing fot 
Acids, price 2s. 6¢. 


Part IlL.—-Aletals and Allied Bodies, price 3s. 6d.. 
¢ 
Part [V.~Chemestry of Carbon Compounds, price 4s. 
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PROCTOR.—WORKS*éy RICHARD A. PROCTOR. 


LIGHT SCIENCE FOR 
LEISURE HOURS; Familiar 
Essays on Scientinc Subjects, 
. Natural Phenomena, &c. 3 Vols. 
crown 8vo, §s. each. 


THE ORBS AROUND US;a 


Series of Essays on the Moon and 
‘Planets, Meteors, and Comets. 
With Chart and Diagrams, crown 
Svo, 55. ° 


OTHER WORLDS THAN 
OURS; The Plurality of Worlds 
Studied under the Light of Recent 
Scientific Researches. With 14 
Illustrations, crown 8vo, §s. 


pects, Scenery, and Physical 
Condition, With Plates, Charts, 
Woorlcuts, and Lunar  .Photeo- 
graphs, crown 8vo0, 5. 


UNIVERSE OF STARS; Pre- 
senting Researches into and New 
Views respecting the Constitution 
of the Heavens, With 22 Charts 
and 22 Diagrams, 8vo, 05. 6d. 


LARGER SWAR ATLAS fér 
the Library. in 12 Circular Maps, |. 
with Introduction and 2 Index 

Folio, 155., or Maps 
only, 125, 6d. 


NEW STAR ATLAS for the 
Library, the School, and the Ob- 
servatory, in 12 Circular Maps 
(with 2 Index Plates), Crown 
8vo, 55. eas 


THE STUDENT'S * ‘ALAS. 
In 12 Circular Maps on a Uni- 
form Projectiun and 1 Scale, 
with 2 Index Maps. Intended as 
a vade-mecuin for the Student 
of History, Travel, Geography, 
Geology, and Political Economy, 

' With a letter-press Introduction 
illustrated by scveral cuts, 55. 


OLD AND NEW ASTRO- 
NOMY. In 12 Parts. Price 25. 6c. 
each; supplementary section, 15. 
(in course of eae com: 
plete, 36s. cloth. [Nearly ready. 


. 
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THE MOON; her Motions, As- : 


STUDIES OF VENUS-TRAN- 


SITS ; an Investigation of the 
Circumstances of the Transits of 
Venus in 1874 and 1882. With 7 
Diagrams and 10 Plates. 8vo, 5s, 


ELEMENTARY PHYSICAL 
GEOGRAPHY, With 33 Maps 


é and. Weodcuts. Feop, 8vo, 15, 6d, 
roa é 


LESSONS IN ELEMENTARY 
ASTRONOMY ; with Hints for 
Young Telescopists, With 47 
Woodcuts. Fep, 8vo, 1s. 6d. 


FIRST STEPS IN GEOME- 
‘TRY: a Series of Hints for the 


-g Solution of Geometrical Pro- 


blems; with Notes on Euclid, 
useful Working Propositions, and 
many Examples. Fep. 8vo, 3s. 6d. 


&ASY LESSONS IN THE 


DIFFERENTIAL CALCU- 

LUS: indicating rom the Outset 
the Utility of the Prucesses called 
Differentiation and Integration. 
Fep. 8vo, 25. 6d. 


THE STARS IN THEIR SEA- 
SONS. An Easy Guide to a 
Knowledge of the Star Groups, in 


12 Large Maps. Imperial 8vo, 5s. 


STAR PRIMER. Showing the 
Starry Sky Week hy Week, in 24 
+ Hourly Aap. Crown 4to, 2s. 6d, 


THE SEASONS PICTURED 
IN 48 SUN VIEWS OF ‘THE 
EARTH, and 24 Zodiacal Maps, 
&e, Demy ¢to, 55. 


ROUGH WAYS MADE 


SMOOTH. Familiar Essays on 
Scientific Subjects. Crown 8vo, Ss. 


HOW TO PLAY WHIS: 
WITH THE LAWS AND ETI. 
QUETZE OF WHIST. Crown 


Svo, 3s. 6a. 
[ Continued. 
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PROCTOR.~WORKS by RICHARD A.' PROCTOR—~continued. 
‘HOME WHIST : an Easy Guide THE eae rae DB- 


Chet May nin | RRENATORY, TOMA 4D 
: 1 str 
-THE POETRY OF ASTRO- Crown 8va, 53, 
NOMY. .A Series of Famibar PLEASANT WAYS IN 
" Essays, Crown bvo, §s. SCIENCE. Crown 8vo, ss. 
OUR PLACE AMONG INFI- MYTHS AND MARVELS OF 
NITIES. A Series of Essays ASTRONOMY. Crown 8vo, 5s. 


contrasting our Litué Abode in 


Space and Time with the Ipfini- | ” CHANCE AND LUCK ; aDis- 
ai Oe ae cussion of the Laws of Luck, 


Coincidences, Wagers, Lotteries, 


STRENGTH AND HAPPI- and the Fallacies of Gambling, 
NESS. Crown 8vo, 5:. &c. Crown &vu, 2s. boards, 
| 2s. 6d. cloth. 


STRENGTH : Howto get Strong NATURE STUDIES, By 


and keep Strong, with Chapters : 

on Rowing and Swimming, Fat, | ¢ 1. Fosten mE ee ae 

Age, and the Waist. With’ Il- |? R.A. Proctor. Crown 8yo, 5S. 
. 


lustrations. Crown 8vo, 2s. 
LEISURE READINGS. ByE. 


THE EXPANSE or HEAVEN, Guope.-A. Witson, T. Fowen. 
Essays on the Wonders of the A. C. Runyarp, and R. A. 
-Firmament. Crown 8vo, 53. Procror. Crown 8vo, 55, 


SCHELLEN. SPECTRUM ANALYSIS IN ITS APPLICATION - 
~TO TERRESTRIAL SUBSTANCES, and the Physical Constitution 
of the Heavenly Bodies. Familiarly explained by the late Ur, H. SCHELLEN. 
Translated from the Third Enlarged and Revised German Edition by JANE 
and CAROLINE LAS-ELL. Edited, with Notes. by Capt. W. DE W. 
ABNEY, R.E. Second Edition. With 14 Plates (including Angstrom s and 
Corna’s Maps) and 291 Woodcuts. 8vo. Price 315. 6d. 





SCOTT. WEATHER CHARTS AND STOFM WARNINGS. 
By ROBERT H. SCOTT, M.A, F.R.S. With numerous Ilustrations. 
Crown 8vo, 6:, 
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SMITH. GRAPHICS; OR, THE ART OF CALCULATION 
BY DRAWING LINES, applied to Mathematics, Theoretical Me- 
chanics and Engineering, including the Kinetics and Dynamics of Machinery, — 
and the Statics of Machines, Bridges, Roofs, and other Engine: ring Structures. 
By ROBERT H. SMITH, Professor of Civil and Mechazxical Eng. neering, 
Mason Science College, Birmingham. 

Part I. Text with separate Atlas of. Plates—Arithmetic, Algebra, . 
Trigonometry, Vector, and Locor Addition, Machine Kinematics,. and Statics 
‘of Flat and Solid ae Bvo, 155, 
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TYNDALL —WORKS wy JOHN TYNDALL, F-RS., &«. 
PRAGMENTS OF SCIENCE. 2 Vols. Crown 8vo, 16s, 
feat A MODE OF MOTION. Crown 8vo, 12s. 
\ MD With 204 Woodcuts. Crown 8yo, ‘tos. 64, 
RESEARCHES ON DIAMAGNETISM AND MAGNE-CRYS- 
'  ‘PALLIC ACTION, including the question. of Diamagnetic Polarity. 
Crown 8vo, 12s. 


_ ESSAYS ON THE FLOATINGMATTER OF THE AIR 
& in relation to preneHon and Infection, With A Nocdants. Frown 8v0, 

LECTURES: ON, LIGHT, delivered fe America in ee and 1873. - 
With §7 Diagrams. Crown 8vo, 5s. 

LESSONS IN ELECTRICITY AT THE ROYAL INSTITU- 
TION, 1875-76. With 58 Woodcuts. Crown 8vo, 2s, 6d, 

NOBES OF A COURSE QF ‘SEVEN LECTURES ON 
ELECTRICAL,” PHENOMERASAND THEORIES, delivered at 
the Royal Institution. Crejea. Svo, 15. sewed, 15. 6d, cloth, 

NOTES OF A COURSE OF NINE LECTURES ON LIGHT, 
delivered at the Royal Institution. Crown Syp, 15, sewed, Is. 6¢, cloth. 


FARADAY AS A DISCOVERER. = Fep. 8yo, 3s. 6. 







WATTS’ DIOTIONARY OF ,CHEMISTRY, Revised at entirely 
Re-written by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately 
Assistant-Professor of Chemistry in, University College, ‘Toadon : and M. M. 
PATTISON MUIR, M.A., F.R.S.E., Fellow, and Pralector in Chemistry,. 
of Gonville and Caius College, Cambridge. As-isted by Eminent Contributors. 

' To be Published in 4 Nee 8vo. Vols, I. & II. 42s, each. [Now ready. — 


WEBB. CELESTIAL OBJECTS FOR COMMON TELESCOPES, 
By the Rev. T. W. WEBB, M.A. Fourtif Edition, ad@pted to the Present 
State of Sidereal wyicns 3 Map, Plate, Woodcuts. Crown 8vo, price ov. 


WILKS. AND.. MOXON. LECTURES ON PATHOLOGICAL 
ANATOMY, By SAMUEL WILKS, M.D, F.R.S., Consulting Physician 
| to, and formerly Lecturer on Medicine and Pathology at, Guy's Hospital, and 
* the late WALTER MOXON, M.D., F.R.C.P.,: Pigysician to, and some time 
Lecturer on Pathology at, Guy's Hospital. Third. Edition, thoroughly Re- 

3 viaed. By SAMUEL WILKS, M.D., LL.D., F.RS. 8v0, price 18s 
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